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To the Honorable City Council of the City of Cleveland: 

Gentlemen : — The undorsigned herewith submit the Six- 
teenth annual report of the Trustees of Water Works. 

In the reports of the Superintendent and Engineer and the 
Secretary will be found statements in detail of the amount of 
work done, the general condition of the works and their cost 
to December 31st, 1871. 

A new pumping engine is being built by the Cuyahoga 
Furnace Company of this city, of a daily capacity of eight 
million gallons, to meet the increasing demand for water. The 
engine we expect will be completed and in running order some- 
time during the Fall. 

Plans are being prepared and nearly completed for the en- 
gine and boiler-house, and the work of construction will be 
commenced as soon as the weather will permit. A contract 
has also been made with Mr. Silas Merchant, of this city, for a 
new pumping main, three feet in diameter, to run from the new 
pumping works to the reservoir. In erecting the new building 
and laying the new pumping main, provision will be made for a 
second engine, to be placed in the building as soon as the de- 
mand for water shall require it, the only expense then necessary 
to double the pumping power will be the cost of the engine and 
boilers. 
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On accoant of unforeseen and unexpected difficulties, the 
progress in the tunnel has not been as great as was anticipated 
at the time of our last report, but if no further delays should 
occur, the work will be completed before the end of the year. 
For particulars as to progress and cost of the work we would 
refer you to the reports of the Superintendent and Engineer 
and the Secretary of Water Works, which we herewith present. 

Respectfully submitted, 

A. K. SPENCER, f ^'•"BtecB. 
Office of Water Works, April Ist, 1872. 
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Office of the Water Works, ) 
Cleveland, January 1, 1872. ) 

To tlie Trustees of the Water Works : 

Gentlemen: The following is an abstract of the cash account 
of the Eecoipts and Disbursements of this Department for the 
year 1871 : 

KECEIPTS. 

For water, including permits $80,487 44 

For Water Bonds sold 100,618 36 

For interest on deposits 940 02 

From city, to lay water pipe 6,952 21 

Cash on hand at time of last statement 24,696 59 

Total $213,694 62 

DISBURSEMENTS. 

For running expenses $24,382 16 

For repairs 10,155 33 

For pipe extension 66,532 25 

For construction (purchase of land &c.) 8,298 32 

For inlet extension 3,114 89 

For lake crib 39,869 11 

For lake shaft 3,696 27 

For lake tunnel 31,645 70 

For new pumping engine, on account 7,000 00 

Cash in office and on deposit 18,921 83 

Cash in City Treasury 78 76 

Total $213,694 62 



— 6 — f 

For a detailed statement of the disbursements reference may 
be had to the report of the Superintendent and Engineer. 



LEDGER BALANCES DECEMBEE 31, 1871. 

Dr. Cr. 

Water rent $303,030 62 

Interest and discount 3,495 58 

City of Cleveland 40,074 84 

Bonds 835,000 00 

Cash $19,000 59 

Construction 950,438 83 

Lake crib 105,149 09 

Lake tunnel 72,663 04 

Lakeshaft 10,308 69 

Lake shore shaft 7,678 06 

Inlet extension 9,362 74 

New engine 7,000 00 

$1,181,601 04 $1,181,601 04 

The construction account amounting to $950,438 83 is the 
cost of the Water Works, excepting the lake tunnel work and 
new engine now being constructed. There has been expended 
on the lake tunnel work the sum of $205,161 62. 

The account of water rent shows the earnings of the Water 
Works over operating expenses and repairs since the construc- 
tion of the work. 

The following table exhibits the receipts for water and the 
expenditures for running expenses and repairs from the time of 
the introduction of lake water into the city until the present 
time; also the earnings after deducting such expenditures: 
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1856 to 1859 inclusive 

1860 

1861 

1862 

1868 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

Totals 



Rdceipt« 

for 
Water. 



$34,528 73 
16,793 60 
17,097 85 
22,780 53 
28,421 30 
33,389 49 
40,888 01 
45,863 70 
51,862 45 
57,297 98 
62,869 72 
70,411 18 
80,487 44 



$557,141 98 



fiuttiiing 
Expenses. 



$29,845 49 

7,683 80 

7,768 36 

8,086 19 

10,011 96 

13,573 26 

17,846 56 

14,277 13 

14,246 06 

17,304 32 

18,880 13 

19,725 24 

24,382 16 



$208,130 66 



Repairs. 



$2,996 08 
1,784 88 
1,350 84 
1,291 29 
835 54 
1,958 49 
1,382 21 
8,818 77 
8,685 79 
3,653 43 
3,299 56 
9,823 99 

10,155 88 



$ 50,980 70 



Receipts) 
less run- 
ning ex- 
penses and 
repairs. 



$1,687 16 
7,375 42 
7,978 65 
13,853 05 
12,578 80 
17,862 74 
22,159 24 
22,267 80 
33,930 60 
36,340 23 
40,690 03 
40,861 95 
45,949 95 



$303,030 62 



It will be seen by reference to this table, that the receipts for 
water for the year 1871 are in excess of the year 1870 the sum 
of $10,076 26. 

BONDS. 

The funded debt of the city for Water Works' purposes is 

as follows: 

Seven per cent, bonds, due January 1, 1879 $400,000 

" " " " " 1, 1881 100,000 

" " " " " " 1,1884 210,000 

" " " ** ** October 1, 1880 75,000 

Six " " " ** July 1,1878 25,000 

" *' ** " *' 1,1879 25,000 

Total $835,000 

There remains unsold of the last issue of bonds $90,000. 

The sinking fund, under the control of the Sinking Fund 
Commissioners, is pledged for the payment of the Water 
Works' bonds, which fund, it is believed, will be sufficient to 
pay the bonds at the time of their maturity. 

The interest on the Water Works bonds is paid by the city 
from a tax levied for that purpose. 

Respectfully submitted. H. C. HAWKINS, 

Secretary. 
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To the Board of Trustees of Water Works : 

Gkntlf.mex. — I herewith submit the Sixteenth Annual Ee- 
port upon the condition of the Cleveland Water Works. 

The general condition of the works was never better than 
at the present time. 

The aqueduct through which the supply of water is now 
taken, was found to be so nearly tilled with sand and sedemen- 
tary matter in the early fall when the water in the lake com- 
menced to lower, that only one of the engines could be kept 
working, and, at times when a strong wind was blowing off 
land, it could not be worked at full speed. Preparations were 
immediately made for cleaning the aqueduct, and the work is 
now so far advanced that there is an abundant supply of water 
for both engines, even at the low stage of water now prevail- 
ing, and hopes are entertained that the work will be completed 
before the end of January. 



LAKE TUNNEL. 



The length of tunnel completed from the shore end was, 
on the 29th of April, three thousand nine hundred and fifty- 
two (3,952) feet, being an advance of one thousand two hun- 
dred and forty-two feet in four months; but on the evening of 

that da}", gas was discovered coming through the wall of the 
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ing from about five feet above the surface of the water to 
thirteen feet below. 

The stone thrown around the outHidc of the crib had the 
desired effect, preventing any further settlement than was re- 
ported last year. 

The expenditures for the past year upon the tunnel and 
crib with the total expenditure to the 31st day of December, 
1871, will be found on another page. 

The work upon the crib has all been done under the super- 
intendence of Mr. John Carnegie, who also designed the super- 
structure. The work under his charge has been carried out 
in a highly satisfactory manner. 

The Chief Engineer of the pumping works reports as fol- 
lows: 

" WATER WORKS EXC.INK IIOlSE,) 

January 1, 187«. s 

^'To tJie Trustees of Water Works: 

Gentlemen: — In accordance with the duty devolving upon 
me, I herewith submit a report upon the condition of the pump- 
ing machinery of the Water Works, with the amount of work 
done, and the repairs and improvements made during the past 
year. 

The west engine was stopped on two occasions, first on tho 
7th day of January by the valve stem of the exhaust valve be- 
coming disconnected from the valve. 

Second, on the 29th day of March by the fracturing of a 
gib and breaking of a key in the pump connection of the main 
cap. 

The east engine was stopped on three occasions, first on the 
19th day of February, for the purpose of disconnecting the stop 
valve chamber of the west main pump from the stand pipe, and 
putting on a blank flange, or bonnet, on the stand pipe branch, 
so that the east pump could be used while the west pump was 
undergoing repairs and improvements in putting in a new and 
improved stop valve chamber, and discharge pipe. 

Second, on the 12th day of March, for the purpose of fitting 
the discharge pipe flanges connecting the new stop valve 
chamber with the stand pipe. 

Third, on the 19th day of March, for the purpose of com- 
pleting the connection between the new stop-valve chamber 
and the stand pipe. 
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During the tinio the ropttirs on the west pump wore being 
made — being 29 days — the east engine alone was relied upon 
and was worked about nineteen hours per day. 

On the 26th day of March the west engine was again start- 
ed, with the new stop-valve of new construction and an im- 
proved valve-seat and valve in the lower chamber of the main 
pump. Both improvements are giving perfect satisfaction. 

Duplicates of both stop-valve and induction valve have 
been made for the east main pump, and will be put in place as 
soon as the engine can be stopped for that purpose. 

There has been an uninteiTupted supply of water through- 
out the year, but on two occasions the head of water in the 
reservoir was considerably lowered; first in May, for the pur- 
pose of cleaning the reservoir, the water was lowered to 12 
feet for nine days; and again during the months of November 
and December the engines were stopped from one to three days 
a week, for the purpose of cleaning the aqueduct leading from 
the lake to the pump wells. During this time the depth of 
water in the reservoir varied from twenty to twelve feet. 

The average depth in the reservoir for the year was 
eighteen and three-tenths feet. 

The engines worked during the year 460 days, the average 
running time per day being eighteen hours and forty-eight 
minutes, a per diem increase of seven minutes and an increase 
of ninety-eight days. 

Number of strokes made by east engine 2,155,900 

west " 2,104,600 

Total number of strokes 4,260,500 

Average height above surface of lake to which water was 

pumped, 157'***/ 100 feet. 

Duty of the east engine 40,449,634 

*' " west '' 41,690,224 

pounds of water raised one foot high with each one hundred 
pounds of coal consumed, the coal used being common bitumi- 
nous slack. 

The following are the repairs and improvements made dur- 
ing the year: 

Kepaired the exhaust valve stem, valve and lever of west 
engine. 
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Put a new stop valve chamber, stop valve and discharge 
pipes, between the west main pump and stand pipe. 

Put a new valve and valve seat in the lower chamber of the 
west main pump. 

Put new set of gibs and keys in the main pump c«p con- 
nections of both engines. 

Gearing of new construction has been fitted to the gearing 
of both engines for the purpose of working them together when 
required. This arrangement giving perfect satisfaction. 

Both engines may be worked together as if constituting 
one machine, and either of them may be stopped at any time 
without interfering in the least with the working of the other. 

When both engines are working together, a constant 
stream of water is passing from the pump into the discharging 
main pipe, and the pulsation of the pumps through the main is 
almost entirely destroyed. 

Put a new rubber valve in the air pump piston of each en- 
gine. 

Put a new pump valve in the upper cliamber of the east 
main pump. 

Bemoved some braces of No. 3 east boiler for the removal 
of scales and replaced the same. 

Kebuilt part of the front brick walls of the east boilers 

Attached three IJ inch brass cocks, with iron branch to 
the stand pipe, for water connections with both cold water cis- 
terns and for hose connections, also one } inch hose connec- 
tion. 

Attached } inch brass cocks to the feed pipes of both sets 
of boilers, for the purpose of making water connection with 
the stand pipe through hose when required. 

At noon on the 7th day of July, the soot in the flue between 
the boilers and smoke pipe took fire and overheated the smoke- 
pipe, and damaged it about fifteen feet above the stone base so 
as to render it unsafe. After some consideration it was thought 
best to build a brick chimney outside of the pipe. The stone 
base was examined and pronounced safe and suitable as a foun- 
dation on which to build a brick chimney shaft. 

The upper stone on the base was removed, and the recess 
between the walls filled in with brick and stone mortar, the 
stone reset, and the brick work for a substantial chimney com- 
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menced. In carrying up the brick work, flat segment iron bars 
with forged hooks were built in the brick work for supporting 
the pipe at each alternate course of the pipe plate, to prevent it 
from settling down and forming any obstruction to the draft. 

Cast iron segments were also placed under the lateral 
braces of the pipe and under the flanges of the union between 
the old and new pieces of pipe and built into the brick work. 

The brick work was carried up about four feet above the 
flange connection, and finished with a cast-iron cap provided 
with cast-iron drops. 

The fractured stop valve chamber of the east main pump 
is in somewhat worse condition than at the time of my last re- 
port. 

The cold water cisterns and wood floors below valve 
gearing need renewing, as soon as the engines can be stopped 
for that purpose. 

Some slight repairs are also necessary on the details of en- 
gines and boilers. 

The front brick wall of the west boilers needs to be partly 
rebuilt, in all other respects the engines and boilers are in good 
working condition. 

NEW BOILERS OF THE CORNISH CLASS. 

The drawings made for the new boilers, brick-work boiler 
foundations, drain pit and pipes of the old engines will an- 
swer for the arrangement of the boiloi*8 etc . for the new engines, 
if the boiler flues can be made with flanged joints and stiffened 
with rings so as to stand a steam pressure of fifty pounds per 
square inch. This kind of boiler is believed to be most suit- 
able for both old and new engines. 

The boilers for the new engines will be the first needed. 

1 shall soon be ready to submit to you for yonr consider- 
ation and approval completed plans for these boilers. 

The annexed schedule A. gives the record of the engines 
for the year 1871. 

All of which is respectfully submitted, 

JOHN VIAL, 
Engineer in charge.'^ 
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ENLARCEMENT-OF WORKS. 

Land upon which to build now pumping works has been 
purchased directly south of the present works. A contract for a 
pair of compound duplex pumping engines, having a daily ca 
pacity of eight million gallons, has been made with the Cuya- 
hoga Steam Furnace Co., of this city, to be completed by the 
Ist of June, or as soon thereafter as the foundation and a suit- 
able building can be made ready for their reception. 

The contract price for the engine placed in the building, 
not including boilers, steam pipes or any part of the founda- 
tion, is $52,500. Plans are being prepared for an engine and 
boiler house large enough to contain two engines and sets of 
boilers of the same size. The foundation for the second engine 
and boilers, with a second pump well, will be built at the same 
time. 

A contract has also been made with Mr. Silas Merchant, of 
this city, for a new pumping main pipe, three feet in diameter, 
to bo laid from the new works to the reservoir, a distance of 
about two thousand three hundred feet. 

It is proposed to connect this pipe with the present pump- 
ing main, so that in case of accident to one of them, either of 
the pumps may discharge water into the reservoir through the 
other. Plans have also been made for connecting the new 
pumping main with the present inlet pipe to the reservoir, as 
well as with the distributing mains. By this arrangement the 
risk of making a new entrance into the reservoir will be avoid- 
ed and the same purpose accomplished. 

RESERVOIR AND OROUNDS. 

The reservoir was cleaned early irt the Spring, and slight 
repairs made in the brick lining at the water line. More ex- 
tensive repairs to the brick work will be necessary during the 
coming year, and I would again recommend the substitution of 
stone flagging or paving at the water-line for the brick now 
used. The turf, trees, walks and grounds, have been well at- 
tended to by the keeper and are in good condition. The bridges 
leading from the embankment to the stop valve shafts, are badly 
decayed and will soon need rebuilding. When the work is done, 
good substantial iron bridges should be built. The fence on 
the Franklin Street front is beginning to have a shabb}- ap- 
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pearanee, and should be taken down to give place to a neat stone 
and iron structure, that it may be in keeping with improve- 
ments, being made by the residents of that street in the vicinity 
of the reservoir. 

The railing on top of the embankment should also be re- 
paired to correspond with the other improvements. 

DISTRIBUTION. 

For the last two years the pressure of water in the pipes 
in the eastern part of the city has been gradually decreasing, 
80 much so, that in the third stories, and in many cases in the 
second stories of dwellings in the higher portions of that dis- 
trict, the water will not run for several hours during the middle 
of the day. This weak pressure is the result of the increased 
use of water on account of the rapid extension of pipe, with- 
out a corresponding increase in the extension of supply mains 
for feeding these distributing pipes. This weak pressure can 
only be remedied by the laying of another supply main from 
the reservoir to the eastern part of the city, and in the mean- 
time the pressure must continue to grow weaker until a new 
pipe is laid. 1 would therefore call your attention to the ne- 
cessity of taking such action, at an early day, as will result in 
affording a liberal supply of water for that portion of the city, 
80 that upon the completion of the new pumping works all parts 
of the city may have an abundant supply. In anticipation of 
some action to this end on your part, I have given the subject 
a good deal of consideration, and have come to. the conclusion, 
that a pipe, of not less than thirty inches diameter, should be 
laid from the reservoir to Erie street at least, to be extended 
eventually to Wilson Avenue. 

The extension of local distributing pipes must necessarily 
be limited in those portions of the city where the supply is 
weak, until this new supply main is laid. 

The annexed schedules give all the information necessary 
to afford a full knowledge of the work done and extensions 
made to the works during the past year. 
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The number and size of new service pipe conneetions, made 

with the mains during the past year, is as follows: 

1 inch G 

S" 10 
. " 724 



Total 740 
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The total number of connections made with the main pipes 
to January Ist, 1872, was 4,633. 



The number of each size was as follows: 

4 inch 7 

3 * 
2 ' 



1 * 

i: 



10 
29 
11 
91 
233 
4,252 



Total 4,633 



The expenses for the year, as sitown by vouchers in this 
office, have been as follows: 

RUNNING EXPENSKS FOR 1871. 

Payrolls for 12 months, (labor) $15,416 78 

Coal 5,923 27 

Surveying Instruments 359 20 

Brass Work 407 60 

Oil 350 55 

Traveling and Car Fare ^ 308 06 

Printing 276 17 

Damages 200 00 

Iron Work 189 33 

Rent of Store Room 150 00 

Stationery, Postage and Revenue Stamps 148 76 

Mutton Tallow 129 26 

Plumbing 119 64 

Crab winch 100 00 

Cotton Waste 72 00 

Hemp Packing 69 52 

Hardware and Lamps 48 07 

Cartage, Express and Freight 31 64 

Fire Brick and Clay 26 00 
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Recording Deeds and Exarainfng Records $15 00 

Leather Hose 13 50 

Soap 12 83 

White and Red Lead 11 56 

Sundries 13 42 

24,392 16 
Received for sundries . . 10 00 

Total $24,382 16 



PIPE EXTENSION, 1871. 

Pay Rolls for 12 months (labor) $ 9,6% 10 

("ast Iron Pipe and Special Castings 49,194 77 

Lead 3,240 76 

Valves 2,360 00 

Meters 693 50 

Cartage 468 18 

Blacksmithing 303 06 

Hemp Packing 192 76 

Plumbing 176 20 

Coal 95 71 

Carpenter Work, Lumber and Wood Plugs 77 85 

Brass Work 79 50 

Paving 62 30 

Hardware 9 40 

Printing 7 50 

Fire Clay 4 50 

Sundries 5 52 

66,667 61 

Received for sundries 158 31 

Total $66,509 30 
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REPAIRS 1871. 

Pay Rolls $3,820 27 

Labor 99 75 

Blacksmithing, Hardware and Iron Work 1,501 55 

Sundries, Twine, Etc 46 58 

Cement 39 25 

Carpenter Work 258 28 

Lumber 270 13 

Cartage 159 50 

Rope, Blocks, Etc 201 58 

Pig Lead 137 16 

White Lead,Etc 15 75 

Brass Work 16 75 

Paving 316 09 

Mason Work and Material 757 30 

Rubber Valves and Rings 168 60 

Towing and Boat Hire 64 00 

RubberCoats and Boots 40 80 

Engine and Boiler 500 00 

Valve 1,900 00 

Coal 20 75 

Plumbing 133 88 

10,467 77 

Received for sundries 320 72 

Total $10,147 05 

INLET EXTENSION. 

Pay Rolls $1,067 25 

Consulting Engineer 1,500 00 

Driving Pipe 379 27 

Wrought Iron Pipe 90 86 

Freight 35 00 

Blacksmithing 5 70 

Rope and Blocks 8 37 

Calking 4 13 

Castings 4 51 

Cartage 4 50 

Hardware 2 30 

Miscellaneous 13 (K) 

3,114 89 

Expended previous to 1871 6,247 85 

Total Expenditure. . . , , $9,362 74 
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LAKE SHAFT. 

Paid A. A. McDonell, contractor $11,705 % 

Expended previous to 1871 6,612 42 

Total Expenditure to Dee. Slst, 1871 18,318 38 

<♦» 

LAKE TUNNEL. 

Paid A. A. McDonell, contractor $22,212 48 

Iron Work 103 62 

Towing and Boat Hire Ill 64 

Labor 12 00 

22,439 74 
Expended previous to 1871 41,017 34 

Total $63,457 08 
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LAKE CKIB. 

Pay Rolls $7,104 24 

Towing and Boat Hire 2,382 86 

Stone 8,580 00 

Blacksmithing and Hardware 2,022 45 

Submarine Diver 1,593 00 

Lumber 1,306 75 

Cement and Lake Sand 1,084 72 

Roofing and Galvanized Iron Work 883 18 

Rope, Blocks, Etc 79 55 

Glass and Glazing 62 16 

Dock Rent 25 00 

Oil and Lamps 21 15 

Cartage 9 15 

Sundries 56 52 

25,210 73 

Expended previous to 1871 79,947 10 

Total $105,157 83 

There are on hand and stored on the Engine 
House lot, two wrought-iron cylinders, that were 
procured for the Lake Shaft, but not used, but which 
can be used in the shafts for the land tunnel. Their 

cost was $1,196 27 

Respectfully submitted, 

JOHN WHITELAW, 

Superintendent and Engineer. 



ENGINE RECORDS FOE 1871. 
BAST ENGINE. 
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SIIOWINC; THE DISTRIBUTION OF WATER FOR BACH MONTH IN 1871. 



MONTH. 



GALLONS DISTRIBUTED. 



Janaarv 105,056,275 

Fehniary 9«,364,a00 

March ««,580,960 

-Vpril 9«,46«,475 

May 116,088,.375 

June 128,»ll,975 

•Tilly . It7,8»4.425 

Au;ciwt . .. , 1.35,149,025 

SeptemlM^r 119,408,975 

«>cto»>er 117,999,600 

November.... | 106,178,775 

IHM!em1>er 130,712,050 



Per month. 



Total and average 



1, .367,621, 100 



Av. per <lay. 



3,888,880 
.8,441,579 
8,178,418 
3,215,088 
3,710,915 
4,294,783 
4,125,627 
4,859,646 
3,980,132 
3,806,439 
8,505,959 
.3,89:1,9.87 



8,746,907 



Ea. inh. 


Ka. con'r 


per day. 


per tlay. 


82,27 


112,96 


82,78 


114,72 


80,27 


102,61 


.30,62 


107,17 


85,34 


123,70 


40,90 


143,16 


.39,29 


137,62 


41,52 


145,32 


37,91 


182,67 


86,25 


126,88 


a4,34 


116,86 


87,08 


129,80 



35.68 



124,90 



TOTALS AND AVKHACKS 



FOR EACH VKAR 
WORKS. 



S1X< E (COMPLETION OF 



VKAR. 



1857 

1M58 

ia5!» 

1860 

imi .. .. 

IW52 

1888 ... 

INIM 

1885 

nm .... 

1H87 .. 
1H68 ... 
1860 .. . 

18TO 

1S71 



UALLONS DISTRIBI'TKD. 



I*er year. 

P27,262,265 
142,1.)5,484 
19«,2:i4,0'.W 
260.250,3:>4 
8-22,1 75,0-22 
3«9,673,01>2 
420,790,875 
47JS,1 14,225 
617,--«61,005 
587,37-2,220 
696,869,375 
768,786,1*75 
9MB,986,425 

1,1-26,2-28,500. 

1 .867.621, UW' 



Average 
per day. 



348,664 

389,467 

613,107 

710,9W 

S81,5J»9 

1,012,7!M 

1,152,837 

1,.300,858 

1,417,158 

1,600,239 

1,907,861 

2,106,265 

2,462,839 

3,085,568 

.3.746,907 



Ea. inh. 
per day. 



7,75 
8,87 
11,31 
14,11 
16,82 
19,47 
20,97 
21,68 
21,80 
22,85 
-28,&5 
24,77 
-27,86 
30,86 
35.68 



Ea. e-on'r 
per tlay. 



PKR CENT. 
OF 1NC'RKA8K 



110,68 




93,44 


11,70 


91,27 


89,45 


101,57 


31,87 


114».T0 


2;i,Hl 


1-20,57 


14,74 


117,M 


12,88 


123,89 


12,14 


122,70 


8,64 


124,26 


13,55 


115,98 


18,56 


116,08 


10,40 


120,20 


16,92 


113,20 


25,28 


124.90 


21.48 
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SHOWING EXTENSION OF WATEK PIPE IN 1871 . 



DIAM. 
PIPE 

INCH'S 



IS 

10 

8 
8 
8 
8 
8 
8 

8 
6 
6 
« 

« 
6 
H 
6 
6 
6 
6 
6 
6 
ft 
6 

6 
6 
6 
6 

A 
8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
6 
6 
8 
6 
6 
8 

4 
4 
4 
4 
4 



8TRKKT. 



Franklin. 
Prospect. 



Pittsburgh 

Case av 

l»ro8pect. . 

Lorain 

Centre 

W avert v.. 



Lake 

Woodland av. 

D«ige 

Forest 

Ganlen 

Longwood . . . . 

l'e<lar 

Kenuunl 

Clinton. 

Perry 

Cetlar.... 

Carter 

Lorain 

Cham plain . . . 

Sibley 

Alabama 

Liberty 

Sibley.. 
Cedar . . 
Lorain. 



V. rvt$9 • • • • • • 



Franklin 
Muirsou . . 

Perry 

York 

Willett ! 
Mechanic. 
Burton . . . 
Randall . . 
Harbor... 



« 



Taylor. 
Root...'! 



Liberty., 
ti 

Birch..!.! 

it 



Dare 

ti 

Swiss 

Courtland. . 
liuemsey. . 



Ontario. . . 
Seneca. . . . 
Beech ... 
Brainard. 
Church|. . . 
Jay 



4 Sprue* . . . 
4 Cnestnut 
4' Tracy... 
4lJohn«(on . 
iiHuro. ... 



BKTWEKN WHAT POINTS. 



Reservoir to Courtland 
In Kennard st 



••••••• 



R. R. Crossint^ to Canal st 

Prospect to Garden 

Kennard st. east 

Courtland to Waverly 

Main to N. of Spruce 

Across Lorain 



Brownell to Alabama. 

Cometerv to Workhouse 

Lake to to feet N. of St. Clair. 

Woodland south . . 

Perry to Forest. 

ScoviU to Woo<lland 

Greenwood west 

Euclid to Prospect 

Liberty to Taylor 

Woodland to Orange. 

Case av. west 

Scranton av. to R. R 

Columbus to Smith 

Police Station to Canal st 

Case a v. to Kennard 

Lake st. north 

Franklin to Detroit. 

Across Case av 



it 



it 



Columbus to Pearl 
HiU St. south 



In fh)nt of Reservoir . . 

Across Superior 

Superior st. pipe south 

Lorain Street north... 

** south . . . 

it it 



it 
it 
it 
it 
it 

it 
t* 
it 
ti 
ti 
it 
ti 
it 
it 
it 

it 

it 
ti 



it 
it 

north . 

it 

south . 

»i 

north. 

it 

south . 
it 

north . 

ti 

south . 

it 

north, 
south . 
north, 
south. 



Lake to Summit. 

if 



it 



End of Pipe to ScovilL 

Lorain st. south 

Pearl to Hanover 

" York 



Elm to Mulberry 

Oak to Muirson 

Lorain st North 

Bank to Water 

Euclid west to Alley 



FKKT 




PIPE 


TOTAL. 


LAID 




8.100 






8,100 




5 






6 


1.090 


4.084 




5T7 


• • . • • • • ■ 


668 


• ••• •••• 


418 




68 


> ■ • • • • • 




6,701 




8.780 




2,122 


• ••■ •••• 


5S9 




2.366 




3,667 




1,084 


. ■ . . . • H . 


619 




416 


• • • ■ • • • • 


704 








1482 


■ ■ - • • • 


«56 


• • • • • • • 


im 


• • ■ « • * • 


»40 




830 


• ••• •••* 


150 





750 





99 


• ••• •••« 


99 




580 


■ ■ < • ■ • • 


16 




66 


132 




72 


...,,... 


28 




88 


■••'•••• 


38 


«••• •••« 


38 




38 


■ ■■ ■ •••• 


28 


••■••••• 


28 




56 





38 




28 




28 




38 




38 





28 




28 


........ 


38 





38 




28 


• •••••.. 


38 




28 




38 


. 




22^932 




884 


• ■••■■ 


864 




218 




109 


... . • • • ■ 


618 




627 


• 


548 


229 




809 




479 


•••••• 


089 


• •«•*• . . 



REIf ARKS. 



Relaid all 
but 12 ft. 



Relaid. 



Relaid. 
Relaid. 

Relaid. 
Relaid. 



Relaid. 
Relaid. 
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. — Continued. 



DIAM. 

PIPE 

INCH'S 


t}TKK£T. 


BETWEEN WHAT STREETS. 


FEET 
PIPE 
LAID 


TOTAL. 




4 


Hard 

Hicks 


Lorain st. Dloe north 


29 

28 
38 

;» 

28 
38 
08 
28 
28 
88 
109 


• ••••••• 

• •••••• 

• •«••*■« 

• • ■ • • • • 

4,794 

. • < . • • • • 

1,925 




4 


a u 




4 
4 
4 
4 
4 
4 
4 


Abbey 

McLean.. 

it 

Ward ....... 


*' ** SOUtll 

4t »k 44 

»* " north.. ".'..'.'.'.'..'.' 
»* " south 

k4 44 »4 

.. .......... 

" " north 

44 44 k4 

** " south .iir...!" 
Fire Hydrant Connections . 

Ontario to Seneca 




Jersey 

44 

• •••• ..*.• 

Penn 




4 


Green 




4 






.S 


Summit 


5&4 
429 
303 

629 




aiBrownell .. . . 


Kuclid to Prospect 




3 Hill 


Cross 8t east 




3 





Connections to Fire Hydrants and 
Cisterns * 












39,457 





SCHEDULE— Continued. 

PIPES TAKEN UP AND RELAIU. 



HIZE OF PIPE 
TAKES LP. 


8IZEOF 
PIPE LAID 
IN PLACE. 


STREET. 


BETWEEN WHAT STREETS. 


LENGTH. 


TOTAL. 


8 
6 
4 
4 
4 
4 


8 
6 
6 
H 
6 

e 


Centre. 

Franklin. .. 

Lorain 

Alabama 

Lorain 

Dodge 


Main aud Spruce 

In front of Reservoir . . 

Columbus and Smith 

Lake st north 

Columbus and Pearl 

St. Clair and Lake 

Total 


65 
76.i 

l.V) 
.*>80 
539 


404 

2,097 
..2L501 



TfJTAL PIPE LAID TO DECEMBER 31, 1871. 



Diameter in inches. 



Previous to 18^11. 
Laid in 1871 



Total 

Taken up in 1871 



Total in use. 



24 


20 


16 


13 


10 
34,066 
31,066 


8 


6 


2,668 

• ■ - • 


10,913 


12,490 


1,481 
3,100 


81,176 
6,701 

87,877 
404 


65,878 
22,932 


2,668 


10,913 


12,490 

• •• • 


4,581 


88,810 
65 


• ....• 








-w^-t , 


2,668 10,913 


12.490 


4,581 


31.066 187.473' 88.74,5 1 




91,589 9,868 817.5 
4,794 l,925l 

96,392 



2,032 
W.360 



11,793 817.5 



11,793 817 5 



RECAPITULATION OF PIPE NOW IN USE. 

4,938 mil 
" 51,329 " 



26,071 feet of supply main equal to 4,938 miles. 
271,018 " "distributing" " 



297,080 " 



56,267 " 
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GIVING SIZE, NUMBER AND LOCATION OF STOP 

GATP]S, SET IN 1871. 



MO. 


SIZE IN 
INCHED. 


8TKKKT. 


I/M ATION. 

SinK OF 8TRKET. 


I 
1 
1 
1 


15! 
12 
12 
12 


Franklin 
»• 

it 

Gates. . . 
Case ave 

4i 

Proi»|>ert 

(iate** 

^. e^ lar*. ...••. 
»t 

(i 

Carter . 

LjaKe ... ...... 

4* 


East line of Kentucky. 
We'^t »' Taylor. 
We«it •* Birch. 
West " < ourtland. 


4 


12 




1 

1 
1 


8 
8 
8 


South " Cvdar. 
North •* Garden. 
Ea^t '* Kennanl. 


3 


8 

6 
6 
6 
6 
A 

n 

« 
A 
A 
A 
A 
A 
A 
A 
A 
6 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 


Ea^l ** Haywanl. 

We*t '* Green woo<l. 

East '* Ca»e avenue. 

West " CaiM* avenue. 

967 feet west of Scranton avenue. 

East line of Brownell. 

West ** I>odffe. 

Wt»st '» Buen. 

West ** Alabama. 




Woo(llan«l . 
Lorain 

• •••••• 

• ...... 

Kennard 

Sihlo\ 

44 


West ** (Ieneya. 
West ** Maple (in»ve. 
East *' Tracy. 
East ** t oUimbus. 
West ** " 
North " l»ro»|KK*t 
West *' Kennanl. 
East ** < Mse avenue. 




*• 

Lilierty 

.4 

<;anlen 

*» 

44 


Wi»st *• ( jwe avenue. 
North *' Franklin. 
South ** Detroit. 
East *• Perry. 
West ** <;reenwoo«l. 
East ** Greenwood. 




44 

44 " ' ' y . " . ' 

Forest ........... 


East ** Sterling. 
West ** Forest. 
North ** Burwell. 




44 

Clinton......'..*. 

liaU's 

Huron 

Tracey 

Chestnut 

Senec4i 

Ontario. 

Church 

.lay 

Krainard 

Beeeh 

Gates 

Hill 

4t 


243 feet south of Croton. 
East line of Liberty. 


«8 


6 




1 
1 

1 
1 
I 
1 
1 
1 
1 
8 




South ** Euclid. 
North " Lorain. 
West ** Muirson. 
North ** Lake. 
North " Lake. 
East ** Hanover. 
East " York. 
South ** Lorain. 
South »* Scoville. 
Set for Fire Hydrant. 


17 


4 




1 


3 
3 
3 
3 


East line of Cross. 
At south end of Pipe. 


5 
36 


Gates .. 

44 

Gates 


For I'istems. 

For Fire Hydrants. 


49 


3 


For all purposes. 



IJKOAPJTrLATION. 



TOTAL NL'MBEK OF STOP GATES SET IN STRKRTS 
TO DKCEMBER Slat, 1871. 

WiTIB W*V IS INCHE-. 1 M { X> j Ifl | Ij j 10 { B | H | 4 | 8 ] 3 | TOTAL. 

Set preTloul to 1911 1 3 I 1« I IT | S I W I W I IfiOl !8x| lerll 1 \ 'Al 

Setiuieni .. I.. . L..|.... * ■■-■ 8 38; ITI «i . W 

ToUI.... .... I S I IS I 17 I 7 j 48 j M I 1Bt|2M | asoj T j «M 
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GIVING numbp:r and location of firk 

HYDRANTS, SET IN 1871. 



No. 



STREET. 



Broadway. 

Kennard 

Sibley 

Caae 



■ * « • • 



it 
it 



ti 



LOCATION. 



.3jOS. of A. A <i. W. K. K. 
H90S. of A. A<i. W. U. II 
N. K. roriicr of Prospect. . 

(asf A r. and Kennard 

1 Si bloy and ( Vdar 

CtNlarand (furden 



HIDE OP 8TB 



.i 



Broailway 
Prospect .. 
Liberty . . 
Garden 

ii 

Forest ... 
Cedar 

I ii 
Carter 

ii 

Cham plain 
Lake 



;N. W. corner of (Janlen 
iLilierty and Hri«*k . , . 
Kennard antJ Wilson A v. 
S. W. corner of Detroit. . 
IVrry and Sked. ... 

.<ked and (larden Place.. 
4'in, K. of StcrlioK Av... 

U4l n. S. of ( i-oton 

2fl. K. of (i rant 



it 
It 
ki 

• i 

it 



, Ontario . 

8enec4i 

KWotMllaml 



Irjftft. W. of Williams... 

Hit. K. of Havward 

'•,»KT ft. W. of Scran ton Av 

t:>K: 11. W. of 

HKt ft. W. of " 

I Near Canal street 

314 ft. W, of Alabama 

<>pp<»«ite llnell street 

1^48 ft. W. of Ilrig/<s 

Oppo^i(e Koss......... , . 

-non. K. of <'Iinton Park 
•241 ft, W. of '* " 
I Near Summit street 



i» 



Beech 
Longwood. 

Ce<lar 

Church. . . . 

Jay 

Lorain . . . 

Franklin.., 
it 

it 
Clinton 



()ppo"iite Work House 

I Near Maple (jn>ve St . 
1«2 ft. W. of BrowD street 

200 ft. S. of SCO V ill 

560 ft. S. of 

.*>4ft E. of Charles 

At Hanover 

At York 

At Jersey 

A t ( ourtlautl 

112 ft. E. of Dare 

149 ft. W. of Taylor 

AtLibertv.... 



East 

West 

East 

South 

East 

West 

East 

West 

East 

South 

West 

South 

south 

South 

West 

South 

South 

Si»Utlj 

North 

Nortli 

North 

North 

South 

North 

Soutli 

Nortli 

South 

North 

West 

East 

North 

South 

North 

East 

West' 

Nortli 

South 

Nortli 

North 

South 

North 

North 

South 



4:ilNew Fire Hydrants set in 1S71. 
5«>8iSet previou.s to 1871. 



:i.M Total number in use. 



FIRE CISTERNS. 

< ONNEtTED WFTH WATER PIPE IN 18T1. 



1 i(lreenwoo<l 

l'(>arden 

I Forest 

I I Perry 

1 Franlclin 

5! Total. 



At Gartlen. 
" Blair. 
" Bunvell. 
" Orange. 
Liberty. 



It 



REPORT 



OF THE 



BOARD OF TRUSTEES 



OF 



WATER WORKS 



OF THE 



CITY OF CLEVELAND 



For the Year 1873. 
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REPORT 



OF 



Trustees of Water Works. 



To thi Honorable City Council: 

Gentlemen: The undersigned, Trustees of the Qeveland 
Water Works, respectfully present their annual report, with the 
reports of the Secretary, and Superintendent and Engineer, being 
the eighteenth annual report upon the condition of the works 
since the introduction of lake water. 

It will be observed by referring to the report of the Secretary, 
that the expenditures of the past year have been large, but the 
means already provided will probably be sufficient to complete all- 
the various parts of tlije new work now in progress. The receipts 
for water during the past year show a satisfactory increase over 
the preceding one, considering the fact that but little distributing 
pipe was laid during the season, and that the character of the 
water furnished was far from desirable for domestic purposes. 

We call your attention to the exhibit of the bonded debt of the 
city for Water Works purposes, and express the hope that no fur- 
ther necessity for the issue of bonds will arise. 

The report of the Superintendent and Engineer shows the pro- 
gress made in the different parts of the works under construction 
to the end of the year, since which time, bv a note added to his 
report, it will be seen that the lake tunnel has been completed, the 
last brick was laid February 19th, and on the two following days 
the work was visited and inspected by the members of the Council 
and this Board, and many of the city officers and citizens, after 
which the work of removing the tracks, air pipes and other fix- 
tures and cleaning out the tunnel was prosecuted with such dili- 
gence that the water was admitted on the second day of March, 
filling it in about twenty-four hours. On the evening of the same 
day the gates in the old inlet were closed and the one in the con- 



nection between the tunnel and aqueduct opened, since which 
time the water supplied to the city has been drawn through the 
tunnel. 

* The water pipes so far as practicable have been flushed, and 
the aqueduct and reservoir will be thoroughly cleaned as soon as 
the work can be done in the spring. 

The new engine house is so nearly completed that the work of 
setting the new boilers and engines is now being done, and it is 
confidently expected that the new works will be in full operation 
by the first of June. 

The new main distributing pipe, from the reservoir easterly to 
Willson avenue, nearly four miles in length, was all laid during 
the past, season, and as soon as the new pumping works are com- 
pleted it will be used in connection with the other mains to in- 
crease the supply of water. In case of accident to either of the 
old mains, it might be used at once. For details as to cost of 
works and the progress made in their construction, we would 
respectfully refer you to the report of the Superintendent and 
Engineer. 

Respectfully submitted, 

A. K. SPENCER, 
GEO. H. BURT, 
NELSON PURDY, 
Office of Water Works, Trustees. 

Qeveland, O., March 16, 1874. 



SECRETARY'S REPORT. 



To the Trustees of the Water Works : 

Gentlemen : — I respectfully submit the following report of the 
financial condition of this department. 

The cash account of the receipts and disbursements for the 
year 1873, including balances, is as follows: 

RECEIPTS. 

For water, includingr permits |108,481 00 

For water bonds sold at par value 200.000 00 

For accrued Interest on same 1,227 40 

For Interest on sprinkling certificates 371 16 

Cash balance, December 31, 1872 35,209 27 

Cash In City Treasury 233,522 12 



Total $578,760 95 

DISBURSEMENTS. 

For running expenses $ 38,218 30 

For repairs ^ 3.673 07 

For pipe extension 290,020 40 

On account of lake tunnel 35,530 74 

On account of new pumping engines and boilers ,,. 12,460 63 

On account of new engine house 63,072 57 

On account of aqueduct 9,414 47 

Cash Item (sprinkling certificates) transferred to bills receivable 

account 11,338 93 

Cash in City Treasury. December 31, 1878 112.863 22 

Cash in office, December 31, 1873 2,168 62 

Total 1578.760 95 



6 



Reference may be had to the report of the Superintendent and 
Engineer for a detailed statement of the disbursements. 



LEDGER BALANCES, DECEMBER 31, 1873. 



FACE OF LEDGER. 



Bonds 



Water rent 

City of Cleveland 

Interest and discount 

Construction 

Lake tunnel .t 

Lake crib 

New engine house 

New engines and boilers. 

Aqueduct 

Lake shore shdft 

Lake shaft 

Inlet extension 

Bills receivable 

Cash 

City Treasurer 



DEBITS. 



Total ^ $2,003.097 99 



$1 



,458.744 

125,097 

105.3S7 

92.20S 

53.525 

9,414 

7.678 

10.308 

9,362 

11.338 

2.168 

112.863 



60 
50 
30 
63 
23 
47 
06 
69 
74 
93 
62 
22 



CREDITS, 



$1,525,000 00 

425.909 07 

48,473 60 

3.715 32 



$2,003,097 99 



The construction account, amounting to $1,458,T44.()0, repre- 
sents the total cost of the Water Works, excepting the new engine 
house, new engines and boilers, and also the lake tunnel work now 
being constructed. 

There has been expended on the lake tunnel work . .$257,834.29 

On the new engine house 92,208.63 

On the new engine and boilers 58,525.23 



Total $408,568.15 



The account, water rent $125,909.07 shows the earnings over 
expenses and repairs since the construction of the works. 

The following table exhibits the yearly and aggregate receipts 
for water, and tlie expenditures for running expenses and repairs 



from the introduction of lake water into the city until the present 
time; also, the earnings after deducting such expenditures. 



Years. 



Receipts for 
water. 



RuDniog 
Expenses. 



Repairs. 



Receipts less 
ninniDg ex- 
penses and 
repairs. 



1S56 
1860 
1861 
1862 
1S63 
1861 
1S65 
1866 
1867 
186S 
1869 
1870 
1871 
1872 
1873 



to 1859. 



I 34,528 73 
16,793 60 
17,097 85 
22,730 53 
23,421 30 
33,389 49 
40,888 01 
45.363 70 
51,862 45 
57,297 98 
62,869 72 
70.411 18 
80,487 44 
90,243 96 
108,431 00 



$ 29.845 49 

7,683 80 

7,768 36 

8.066 19 

10.011 96 

13.573 26 

17,346 56 

14.277 13 

14.246 06 

17,304 32 

18.880 13 

19.725 24 

24.382 16 

26,951 65 

38,218 30 



I 2,996 06 
1,734 38 
1,350 84 
1.291 29 
835 54 
1.953 49 
1.382 21 
8.818 77 
3,685 79 
3,653 43 
3.299 56 
9,823 99 
10.155.33 
6,953 49 
3.673 07 



Total $755.816 94. 1268.300 61 



161.607 26 



1.687 16 
7.375 42 
7.978 65 
13.353 05 
12.573 80 
17,862 74 
22.159 24 
22.267 80 
38.930 60 
36,340 23 
40.690 03 
40,861 95 
45.949 95 
56.338 82 
66.539 63 



$425,909 07 



It will be seen from the above that the receipts for water in 
1873 are in excess of the receipts of 1872, the sum. of $18,187.04, 
and that the earnings are in excess for the same time the sum of 
$10,200.81. 

The accounts of running expenses and repairs for the year 
1873, includes not only all the expenses of the department not 
properly charged to other accounts, but the expenses of keeping 
all the fire hydrants of the city in good condition, and also some 
expenses that might with equal propriety have been charged to 
other accounts. 

BONDS. 

The bonded debt of the city for Water Works purposes is as 
follows : 

Seven per cent, bonds due January 1. 1879 $ 400,000 00 

Seven per cent, bonds due January 1. 1881 100.000 00 

Seven per cent, bonds due January 1, 1884 300.000 00 

Seven per cent, bonds due October 1. 1880 75.000 00 

Six per cent, bonds due July 1, 1878 25.000 00 

Six per cent, bonds due July 1, 1879 25.000 OO 

Seven per cent, bonds due May 1, 1892 4<M),000 00 

Seven per cent, bonds due May 1, 1893 200.000 <»0 

Total $1,525,000 00 

The Sinking Fund of the City, under the control of the Sink- 
ing Fund Commissioners, is pledged for th'e payment of the 
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December. The portion on the lake shore was a very difficult 
piece of work, the deepest part of the excavation being eighteen 
feet below the surface of the lake and in quicksand ; the distance 
from the niargin of the lake was only fifty feet ; the work has been 
completed in a very satisfactory manner, and without injury to the 
old aqueduct. As s(x>n as the lake tunnel is completed and cleaned 
out water may at once be supplied^ through it to either the old or 
new pumping works. During the night of the 21)th of December 
and the day following a heavy westerly gale prevailed, lowering 
the water in the lake over two feet, at the same time ice was fonn- 
ing rapidly and was being driven towards shore in the vicinity of 
the present inlet to the aqueduct, the water in the aqueduct at the 
pumping w'orks was observed to be unusually low, but as on sev- 
eral occasions before it had been nearly as low for a short time, 
no particular notice was taken of the fact, until during the night 
of the 3()th, when the water was so low that only one pump could 
be kept running at one-fourth of its usual speed, it was then evi- 
dent that some other cause than low water in the lake prevented 
a supply reaching the pumi)S' as the w'ind had gone down and 
the lake was nearly up to its usual level ; an examination of the 
aqueduct was then made from tb.e engine house to the lake, when 
it was discovered that from the inlet, for the distance of eight 
hundred feet inland, it was filled with fine particles of ice which 
when taken out had the appearance of coarse snow. Within tb.e 
distance named there are only three openings into the aqueduct, 
and the progress made in removing the ice was necessarily slow, 
and about thirty hours elapsed before a full supply of water 
could be obtained at the pump wells. This is the only time that 
there has been any trouble from ice in the inlet aqueduct since 
the works were built, the cause being the extremely low stage of 
water in the lake just at a time when ice was forming rapidly 
and being driven in shore in large quantities. 

NEW EXGIXE HOUSP:. 

The building for the new engine and boilers is nearly com- 
pleted ; the boiler house, including foimdations for boilers, is all 
done, with the exception of the flashing on the roof and hang- 
ing the iron doors and shutters. The work remaining to be done 
on the engine room portion of the building is the coverint^ of the 
rcK>fs of the angle-rooms, a portion of the flashing of the main 
roof and a part of the floor flagging, and raised wall around the 
inside of the building, with the general cleaning and pointing up 
always necessary after the completion of tb.e masonry ; the iron 
doors and shutters are all made and ready to hang. 

NEW BOILERS. 

• 

The six new improved cornish boilers are completed and placed 
in position on their supports in the building, the mountings are all 
ready and will be put in place as soon as the weather will permit ; 
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the masonry for the flues will also be pushed forward as soon as 
possible. 

NEW ENGINES. 

All the heavy castings for the new engines arc now in the 
building and the work of putting them together will be proceeded 
with at once so as to complete them before the summer increase 
in the consumption of water begins. 

OLD ENGINES. 

The old engines have been able to pump all the water required 
during the past year, running on an average of eighteen hours 
and fifty minutes per day, making together about fifteen strokes 
per minute. The quantity of water pumped by these engines 
may be materially increased by laying a larger main from the 
stand pipe to connect with the new thirty six inch pumping main 
from the new engines, a distance of only two hundred and fifty 
feet. The increase in head in the stand pipe while running the 
two pumps together, at fifteen strokes per minute, is six and a 
half feet, indicating a friction equal to a pressure of over two 
and three-quarter pounds to the square inch, raising the water in 
the stand pipe nearly to the top, and preventing greater speed 
being made by the pumps* by substituting a tliarty inch pipe for 
the twenty-four inch now in use for the distance named, the 
speed of the pumps may be increased nearly, if not quite, one- 
fourth, and a much better duty as usually computed may be made 
by tiie engines, the discharge branch in the base of the stand pipe 
being thirty-three inches in diameter. The change recommended 
can be made without difficulty when the new works are put in 
successful operation. For information regarding other improve- 
ments and necessary repair^ about the old works I would re- 
spectfully call your attention to the report of y\v. John \'ial, en- 
gineer in charge of pumping works. 

COAL DOCK. 

The increasing demand for water and the consequent increase 
in the consumption of fuel will make it necessary during the 
coming season to extend the coal dock across the whole river 
front of the engine house lot ; tli.e present dock, occupying about 
one-third of the river front, is in a dilapidated condition and 
should be rebuilt at the same time. 

NEW PUMPING MAIN. 

The new thirty-six inch pumping main, the laying of which 
was commenced last year, has been completed and connections 
made with the reservoir, and also with the old twenty inch dis- 
tributing and new thirty inch distributing main commenced last 
yctar. The pipe has also been laid into the new engine house 
ready for connecting with the new engines. Branches thirtv 
inches in diameter were inserted in this pipe — with valves on tb.e 
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ends — where it crosses the twenty- four inch pumping main- so 
that the two pipe may be easily connected, or a thirty inch pipe 
may be laid to take the place of the one now in use. A pipe of 
Y form was placed opposite the center of the new building, one 
branch of which was extended into the building and the other 
extended to near the building, ready to connect another engine 
to, whenever it may be necessary ; a thirty inch valve is placed in 
each of these branches. A twenty inch check valve is placed in 
the connecting branch to the old distributing main and a thirty inch 
valve of the same kind in the new thirty inch distributing main. 
These valves being self-acting prevent any back flow from the res- 
ervoir or distributing mains in case of breakage in either of the 
pumping mains. 

NEW DISTRIBUTING MAIN. 

The thirty inch distributing main has been extended from a 
point two hundred ftet south of the reservoir, through Kentucky, 
Bridge, Franklin, Carter and Girard streets, and across a portion 
of the land belonging to the Cleveland Iron Company to Scran- 
ton avenue at Girard street, thence across the land occupied by 
the Atlantic •& Great Western Railway Co. to the Cuyahoga 
river. The pipe crossing the river is a wrought iron syphon, 
thirty-three inches internal diameter and two hundred and twenty 
feet long; it is made of half inch boiler iron, double and square 
riveted, and is laid in a trench excavated twenty-one feet below 
the ordinary water line in the river. From the river the pipe is 
laid through Ohio street and under the Ohio Canal, to the in- 
tersection of Ohio, Brownell and Garden streets, where the size 
is reduced to twenty- four inches and then extended through 
Garden street to Wilson avenue, connecting with the pipes in the 
principal cross streets along the line. The portion extending 
from Erie street to Case avenue has been filled with water, mak- 
ing a very perceptible increase in the pressure of water in the 
eastern portion of the city. The total length of main pipe from 
sixteen inches to three feet in diameter, laid during the past year, 
is three and seven hundred and ninety-three one . thousandth 
miles. 

DISTRIBUTING PIPE. 

The quantity of distributing pipe laid during the year was com- 
paratively small, the principal lines being laid in streets about to 
be paved ; the large amount of work to be completed within the 
year, to make the new pumping works available at the earliest 
day possible, with the fact that the old works were running to 
nearly their full safe capacity, made it necessary to defer laying 
distributing pipes excepting in the most urgent cases until an- 
other year. There are now on file in the office of Water Works 
a large number of petitions to have water pipe laid, many of 
them deserving of consideration, either on account of the large 
number of petitioners or the fact that the district to be supplied 
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lacks water facilities for extinguishing fires. It is believed that 
after the introduction of tunnel water the applications for water 
pipe in streets will be more numerous than they have been during 
any previous year, while the amount of money now at the dis- 
posal of this department for such purposes will pay for but a 
small quantity. Should it be deemed expedient to lay a large 
quantity of pipe during the season it will be necessary to apply 
to the City Council for funds to meet a portion of the cost. The 
total length of distributing pipe laid during the vear is 3 
872-1000 miles. 

The number of new service pipe connections made with the 
mains during the past year is as follows : 

4 inch 1 

3 inch 4 

2 inch 3 

1 inch 1 

3-4 inch 14 

5-8 inch 00(> 

Total 029 

The whole number of service pipes connected with the 
distributing mains and th^ir different sizes is as follows : 

4 inch 8 

3 inch 19 

2 inch 38 

1 1-2 inch 12 

1 inch 95 

3-4 inch 2(>8 

5-8 inch * 5,912 

Total to Jamiary 1, 1874 6,352 

Of the whole number as above stated, 1,064 service pipes are 
laid only to the stop-cock. 

The expenditures for the year by the department, as shown 
by vouchers in this oflfice, have been as follows : 

RUNNING EXPENSES. 

Pay roll for twelve months (labor) $23,238 96 

Coal 10.399 27 

Oil itnd tallow 464 06 

Brass work and ferrules 449 93 

Printing and stationery 369 42 

Rent of store room 200 00 

Hardware, lamp chimneys, etc 110 54 

Fertilizer for reservoir grrass 232 50 

Sewer lax '. 740 00 

Plumbing 196 00 

Packing for engines 436 51 

Water meters 251 50 

Blacksmithing and Iron work 56 05 
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Ropeii, b'jocltH, etc 

Boap mixture 

Lumber 

Hone, etc 

Sfwer connertioni* 

Fire clay and manonry 

LithoKraphinK 

C'otton waste 

Car fare 

Repairing celling 

Freight 

Btampii 

Sundries 



19 22 


z» va 


14 <6 


6S fO 


47 50 


21 25 


95 00 


75 67 


36 36 


4^ % 


7 52 


7 50 


39 66 



Total $38,243 30 

PIPK EXTKNSIOX. 1873. 

Pay roll and labor I 3(J,231 44 

CaHt Iron pipe and special castings delivered 211.624 M 

ValveH and air cocRh 14,735 32 

Pig lead 18,173 38 

Wrought Iron river pipe 5.39iS 77 

Dredging, pile driving and putting pipe in place 3,007 t»S 

Paid for Are hydrants 2.250 00 

Cartage l.v;7 66 

Blacksmlthlng and Iron work 

Coal 

Plumbing and wrought Iron pipe 

Rope and hemp packing .' 

Derrick *. 

Freight 

l-.umbor and carpenter work 

Well holeg and ma.son work 

Paid A. & G. W. R. R. Co. for supporting track 

I*rlntlng, etc 

Wheelbarrows and hardware 

Wooden plugs ♦ , 

Lanterns and oil ^.' 

Lead furnaces 

Pal<l for re-setting hay scales 

Paid for earth tilling 

Sundries, oil. car fare, etc 

Total |2*> ),>♦».» J*6 

RKPAIRS, 1S73. 

Pay rolls and labor I 

Hla( ksmlthing and machine work 

Carpenter work and lumber 

Cartage 

Cemt-nt 

T^^l^e and cloth and packing 

Mason work and material 

Paid damages 

Plumbing and fitting 

Castings and hardware 

Paving 

Rubber boots, etc , 

Rt<palrlfig meters 

Coal and wootl 

PiK lead 

White and red lead 

Car fare 



670 S6 


349 00 


159 75 


VM) M 


110 76 


110 15 


5S 84 


iM ftS 


124 25 


e'i 25 


73 14 


35 36 


17 50 


75 00 


58 50 


30 10 


125 49 



2,393 44 


4S6 47 


1S7 4S 


100 3S 


26 10 


30 29 


se 43 


20 90 


^ 51 


32 94 


77 19 


22 00 


46 99 


78 25 


73 45 


962 


260 



15 
Sundries 3 10 



Total 53.777 14 

LAKE TUNNEL, 1873. 

Paid A. A. McDonell, estimates $35,397 34 

Paid for tug and boat -hire 103 90 

Paid for labor 25 00 

Paid for rubber boots 4 50 



Total $35,530 74 

Expended previous to 1873 80.36<) 80 



Total $115,891 54 

% 
NEW ENGINE HOUSE AND GROL'NDS. 

Paid contractors, estimates $00,731 34 

Architecl 1,180 00 

Inspector and watchman 762 25 

Lumber and carpenter worlc 109 75 

Grading, sewerage, etc 252 10 

Hardware and blacksmithing 37 13 



Total $63,072 57 

Expended previous to 1873 29,136 06 



Grand total $92.208 63 

NEW ENGINES, 1873. 

Paid Cuyahoga Steam Furnace Co $ 2.030 00 

Boilers and fittings 10.403 18 

Printing 17 75 

Labor ..^ 19 60 

Lumber 20 20 



Total* $12,460 63 

Expended previous to 1873 46,064 60 



Grand total $58,525 23 

AQUEDUCT CONNECTION, 1873. 

Pay rolls, labor and estimates $6.943 94 

Brick, cement and .sand 1.142X2 

Coal 

Vne of steam pump 

Lumber, etc 

Cartage 

Castings, hardware and blacksmithing 

Pipe and fittings 

Sundries— oil, mauls, etc .^ 

Total $9.414 41 

Respectfully submitted, 

JOHN WHITELAW, 
Superintendent and Engineer. 
Cleveland, February 2, 18?-^. 



42 S-i) 


140 50 


857 61 


9J 00 


175 1.1 


16 66 


4 .^9 



Note.— Since the above report was written the tunnel has been com- 
pleted and water is now being drawn through it; the masonry was com- 
pleted on the 19th of February and on the 2nd day of March all the fixtures 
had been removed and the tunnel thoroughly cleaned, the gates wore opened 
the same day and water admitted, and during the evening of the following 
day water was being supplied to the pumps through the tunnel, since which 
time all the water supplied to the city has 'been drawn through the tunnel. 
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Water Works Engine House, January 1, 1874. 

To the Trustees of Water Works : 

Gentlemen: — In accordance with the duty devolving upon 
me I herewith submit a report upon the condition of the pumping 
machinery of the water works, with the amount of work done and 
the repairs and improvements made during the past year : 

On the Gth of November, at 9:35 P. M., the West Engine 
was stopped in consequence of the water leaking through the 
central part of the main pump plunge* around the extension con- 
nection rod between the nut and the phmger bottom ; the repairs 
were made with a new nut properly fitted. Both engines were 
stopped on the 9th of November at 5:10 P. Al.. the reservoir 
being full and the supply to the city shut oflP for the purix)sc 
of making repairs on the main pipe ; early on the following 
morning both engines were again set to work. 

Both engines were again stopped on the 18th of December 
at 7:45 A. AI., for the purpose of making connections with the 
new and old aqueducts near the engine house and also on the 
lake shore. Both engines were again set to work on the follow- 
ing morning at 1 :15 A. M. The depth of water in the reservoir 
being only one and three-quarters feet, and the depth at the time 
the engine stopped was twenty feet two inches, and the duration 
of the stoppage of the en:^ines was seventeen hours and thirty 
minutes : this shows that the reservoir when full contains only 
three-fourths of one day's supply of water. 

On the morning of December '27th. after starting the East 
Engine No. 1, east boiler was found to be leaking badly alone: 
the line of rivets in the furnace over the bridge wall, and the said 
boiler was thrown out of use for repairs, (the engine being sup- 
plied with steam by No. 2 and 3 boilers). On the following day. 
Sunday, commenced on the repairs of said boiler and completed 
them on Monday afternoon, and on the following morning, Tues- 
day. 30th inst., the said boilers were again in use, with the other 
two boilers .all cleaned and in good order, with the brick work 
repaired and all necessary work done on the details of said boilers : 
but on account of the ice in the lake end of the aqueduct obstruct- 
ing the flow of water through it. and the water in the lake being 
low also, but one engine could be used, making from two to 
three strokes per minute : the depth of the water in the reservoir 
in the morning at 7 A. M. was seventeen feet ten inches, and on 
the following morning, fhe 31st inst., at 7 o'clock, the depth of 
water in reservoir was only four feet, the water supply to the 
pumps being 3 8-10 strokes per minute for the last twenty-four 
hours; while from about 9 A. M. of yesterday, during the day and 
the first part of last night, the reservoir was empty. 

The average depth of water in the reservoir for the year was 
nineteen .and three-tenths feet. The engines worked during the 
year six hundred and eighty-three days, the average running time 
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per day being eighteen hours and fifty minutes — a per diem in- 
crease of sixteen mirrates, and an increase of ninety-eight days. 

Number of strokes made by the east engine 2,773,075 

Number of strokes made by the west engine 3,051,750 

Total 5,824,825 

.The average height above surface of lake to which water 
was pumped one hundred and fifty-seven and 'eighty-eight one- 
hundredths feet. 

Duty of the east engine 39,980,202 

Duty of the west engine 40,079,125 

pounds of water raised one foot high with each one hundred 
pounds of coal consumed in raising steam and pumping, the coal 
used being common bituminous slack somewhat mixed with nut 
coal. 

The pumps are working against a main pipe friction head 
of water of six feet six inches in the stand pipe, which is not 
taken into consideration in making up the duty of the engines ; 
the pumps are working against a head of one hundred and sixty- 
four thirty-eight one-hundredths feet, the pump main being some- 
what small for the two engines. 

The following are the repairs and improvements made during 
the vear : 

Put a new brass valve in the cold water pump of the west 
engine. 

New grate bars in the furnaces of two boilers. 
Put new and larger rivets in the crown sheet seam of No. 1 
east boiler. 

Put a new nut on the lower end of the connecting rod of the 
main pump of west engine. 

Put new bolts in the lower valve seat of the east main pump. 
A new brass guide to one rod of the valve gear of each engine. 
Renewed the lower valve gears wood floors, and repaired the 
lower valve gearing of both engines. 

Renewed the wood floors around the air pumps of both 
engines. 

Put a platform below the floor in the gate house. 
Put a new door-closing spring on the tower platform door, 
and repaired the said door and hand rail of the tower stairs, and 
the hand rails around the engine beams on the upper floor. Re- 
paired the windows of the tower and boiler house. 

The engines, pumps and boilers are in good working con- 
dition, excepting that a general overhauling is needed as soon 
as it can be done conveniently. 

The new engines and boiler house, with the engines and 
boilers will be ready for service by the early part of the coming 
summer. I beg to recommend as follows : 

That a new steam valve and seat, and exhaust valve and seat 
with new valve stems, be made for each engine. 
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That a new lower valve chamber be made for the east main 
pump, the same to be erected with the new stop valve now on 
hand ready for erection, and that the new lower valve chamber 
for the west main pump now on hand be erected also, and new 
oak check blocks be i^^ot ready for both main pumps. 

That new cast iron cold water cisterns be made for both 
engines, and the cold water pumps enlarged. 

That new boilers and boiler details be made and readv for 
erection for both -engines, and the steam pipes of said boilers be 
arranged so that either engine can be used with any of the boilers. 

And that the foundation and walls of the west boiler house 
be put in proper condition for new toilers, or a new boiler hous(? 
be erected for the same. 

And that the coal dock be renewed. 

The annexed schedule statement gives the record of the 
engines for the year 1873. 

Respectfully submitted, 

JOHN VIAL, 
Engineer in charge 
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SCHEDULE A. 



ENGINE RECORDS FOR 1873. 



EAST ENGINE. 



Months. 





P 


uni 


ping. 


• 

OB 

Q 


Hours. 


« 

i 


8 



Coal CoQbinntKi. 



CB:fl 



January . 
February . 
March . . 
April . . . 
May . . . 
June ... 
July . . . . 
Augrust . . 
September 
October . , 
November 
December 



31 


570 50 


28 


540|35 


,27 


456j25 



26 

27 

28 

30 

28' 

26 

28 

26 

27 



409,00 
473.50 



45 
30 
35 
50 
20 
30 
431125 



591 
604 
594 
561 
531 
421 



249,075 
239.950! 
209.725 
183.650 
214,800 
256,650 
263,600 
265,325 
240,850 
245.500 
205,650 
198,300 



2,4001 



2,000 
2,400' 



a 

a 
p 
a. 



287,400 
251.400 
231.200 
204.600 
224,800 
259.800 
280.800 
272,800 
237.600 
246,600 
209,800 
211,400 



S 

e2 



287.400 
251,400 
231,200 
204.1S(K) 
227.200 
259,800 
280.800 
272.800 
237,600 
246.600 
211,800 
213,800 






HfMK't 



Q 



Duty. 



79.953,075 158, 
77,023,950|159 
67,321.726 1 159 
58.951,650 157 
68,950.800! J 57 
82.384,660J157 
84,615.603 157 
85.169,325! 157 



77.312,850 
78,805,500 
66,013.650 



157 
157 
157 



63,654,300 157 



.982|36.781,516 
.(^40.742,542 
.083,38.724,140 
.8Nlj37,K6i.Sf0 
.249 1 39,855,566 
.153 41.640,301 
.192; 39.571,695 
.261 40.998.225 
.513142,737.580 
.803 41,978.020 
.945 1 40,948.610 
.760139.089,540 



Total & av's.!332 



6,187,35 2,773,075 



6,SOO!2,918,200|2,925.0:>0 



890.157.0S5 157.906 39,980.202 



WEST ENGINE. 



January . 
February 
March . . 
April . . . 
May . . . 



31 
26 
30 
30 
30 



K9 



10 



494 00 



546 

506 



547^05 



June < 291 618 



July . . . 
August . . 
September 
October . 
November 
December 



31! 
30 ' 

291 
30| 
291 
26 



00 
30 



30 



618, 30| 

628 1 45 1 
640|40. 
542jl0' 
49405; 
483|50 



|W, 



249.625 
213,300 
259,950 
233.925 
252,825 
269,850 
272.900 
286.300 
283.625 
250.075 
243,950 
235,425 



2.000 



4,S0^J| 



284,000 
244,400 
283.000 
265,300 

268,400 

280,800 

292.000 

284, 4(K): 

279,800] 

24').6)i), 

241.80<»| 

233,600, 



284,000 

244,400 

283.000 

265,300 

270.440 

280.800 

292.000! 

284. 4JK) 

279.800 

246.600 

241.800 

238,40(» 



80.129,625 1 158. 
68.469.300 j 159. 
83,443.950; 159. 
75.089.925; 157, 
81.156,825' 156. 
86,621.850; 157, 
87.600.l»(X>|157. 
91.902.300 157. 
91.043.625 157. 
80.274.075 1 157. 
78.307,950 15S, 
75,571.4251157, 



953 '37, 304.979 
029,37.254,505 
046j 39.209.834 
SON .37.183.663 
950139.179,561 
193 40,507.495 
22.); 39.412,232 
269 1 42. 435.867 
484 42.585,019 
768*; 42,588,503 
036' 42.793,129 
639 1 41,640,546 






Total & av's.|351| 6,681 1 15 3,051.750' 6.S00 3,204,100|3.210,900i 

III I I 



979,611, 750| I57.sr,6 -}4).')79,125 

[ i 



BOTH ENGINES. 



Total & avs. 



II > I I I 

6H3i 12,868,50 5,S24.S25'l3.6fK) 6.122.300 6,135.90J 1.S69.76S.835 lo7.S.S6 4.>.(>31.^S7 



I I 
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TOTALS AND A\'ERAGES FOR BOTH ENGINES FOR 
EACH YEAR SINCE CONSTRUCTION OF WORKS. 



• Years 



1857 
1868 
1859 
1860 
1861 
1862 
1863 
li*64 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 



PumV 


£ 


J 

s 


2 


c 





•tm 


ffi 


% 



Coal Consumed 



2 

■*» 

CO 



.= E 

^ CO 



a 
S 



5 

o 



I I 
1.20a|25| 
1,154 55{ 
1,413 00| 
1.81l'05| 
2.107J35 
2.347 j 351 
2.590; 30 
2,84hjl0j 
2.971 j 40 
3.321; 35 i 
3,870jlO 
4.508' 13, 
5.673 J W 
6.852120' 
8.648135 

10,562 j 57; 

12.868150 



399.8941 226.2t)0' 
446,724 1 232.(60 

623.765 i233.05<ll 
81S.303|29S,75i) 
1.013. 129 '265.600 
1.162, 494 1 276. 846 
1.310.875(281.903 
1.483.225 274.744 
1.611.405 286.950 
1.829.820|276.»(M) 
2. 169.375: 270. »« 
2.394.9751 198.100 
2.800.4251 70.000 
3.508.500| 49.0(R»' 
4.2G0.5O0| 63.200 
6.253,495] 45.200 
5.824.825i 13.600 



407,326 
430.225; 
549,a)0j 
707.95«>' 
S54.150| 
1.115.127' 
1.169.418 
1.445.56s; 
1.579.550 
1.925.40J 
2.162.400J 
2.078,60), 
2.585.0001 
3.3S<x,200 
4,332.4001 
5.430.80') 
6,122.300. 



633.525 
662,2751 
782.6501 
766.700 1 
1. lis. 750 1 
1.391.9781 
1.551,321 1 
1.720.3921 
1.866.501); 
2.202.21X){ 
2.432.600 
2.276.7001 
2.665.000: 
3.437.200J 
4.395.600{ 
5.476.OJ0| 
6.135.9001 



Galloni 

Water 

Punippd 



Helicht 


1 


• 


• 


E 


o 


o 


' o 


•^ 


, ^ 


Q 



== Doty. 



127.262.265 
142.155.434 
198.234.090 
260,220.354 
322.176.022! 
369.673,092 
420,790,875 
476.114,225'; 
517.261.005; 
587.372.220| 
696.369,375| 
768.786,975' 
898.936.4251 
1.126.228.500| 
1,367,621,100} 
1.6S6.370.S96, 
1.869,768.835; 



158.000' 

156.533|31.463,3:S5 
155.927 '35,697,332 
156.466 j 35.206.903 
156.432; 37.648.089 
156. 367 1 34.720.024 
166.<^3, 36,636.438 
157.313!36.410,146 
158.017 1 36,621.770 
157.731 i35.304.6»7 
157.439 1 37.685,498 
157.822 j 44.364.421 
157.509144,697.144 
166.9701 43.010.6a0 
167.781 1 41,108.940 
158.377 [40.788.146 
167.386:40.031.983 



SCHEDULE B. 



SHOWING THE DISTRIBl'TION OF WATER FOR F:ACH 

MONTH IN 1S:3. 



Mooth. 



January .. 
February . 

March 

April 

May 

June 

July 

August ... 
September 
October .. 
November 
December 



Gallons of \VaU*r Distributed. 



Per month. 



160.0K2.700 
145,493.250 
150.765.675 
134.041.575 
150,107.625 
169,006.510 
172,216.500 
177.071,625 
168.356.475 
159.079.575 
144.321.600 
139.225,725 



Totals and average.s l 1.869.768,835 



AvoraK© 
per day. 



5,163,958 
5.196.187 
4.863.409 
4.468.053 
4.842.181 
5.633.550 
5,555,371 
5.711.988 
5.611.883 
5,131.599 
4.810.72i) 
4.491.153 



5.<^»95,2.'» 



Ea. Inh. Ea.CoVr 
perdaj. perday. 



44.52 
44.79 
41.93 
39.38 
41.74 
48.56 
47.89 
49.24 
48.38 
44.24 
41.46 
38.71 



43.06 



139.57 
140.44 
131.44 
120.76 
130.87 
152.26 
150.14 
154.38 
151.67 
138.69 
130.02 
121.38 



137.71 
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TOTALS AND AVERAGES FOR EACH YEAR SINCE 

COMPLETION OF WORKS. 



Years. 



1867 
185S 
.1859 
1860 
18(1 
1S62 
1863 
1864 
1865 
1866 
1867 
1868 
186» 
1870 
1871 

isat 

1873 



Gallons Distributed. 




PerCtof 
increase. 


Per year. 

1 


Averaije ' 
per day. 


Ea. Inh. 
perday. 


Ea.Cos'r 
perday. 


127.262,265 
142.156.434 


348.664 
389,467 


7.75 

8.37 


110.68 
93.44 




11.70 


198,234.090 


613,107 


11.31 


91.27 


39.46 


260,220.354 


710,984 


14.11 


101.67 


31.87 


322,175,022 


881,599 


16.32 


114.50 


23.81 


369.673.092 


1,102,794 


19.47 


120.57 


14.74 


420,790.875 


1,152,857 


20.97 


117.54 


12.83 


476,114,225 


1.300.868 


21.68 


123.89 


12.14 


517,261.005 


1,417,153 


21.80 


122.70 


8.64 


587.372.220 


1.609.239 


22.35 


124.26 


13.55 


696,369,375 


1.907.861 


23.85 


115.98 


18.56 


768.786.975 


2.106.262 


24.77 


116.08 


10.14 


898.936,425 


2.462.839 


27.36 


120.20 


16.92 


1.126.228.500 


3.085,568 


30.86 


113.20 


25.28 


1.367.621.100 


3.746,907 


35.68 


124.90 


21.43 


1.686.370,895 


4,607.571 


40.07 


131.64 


22.60 


1.869.768.835 


5.095.230 


43.06 


137.71 


10.85 
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SCHEDULE. 



SHOWING THE EXTENSION OF WATER lUPES IN 1873. 



_ 




~ 


III 

E.5-C 


In What Street 


• 


•^ 






36 


Kentucky. . . 




3^> 


BrldKe . . . 




30 


Carter . . . 




30 


Franklin . . 




30 


Franklin . . 




30 


Girard .... 




30 


KtMUucky. . . 




30 


Ohio 




24. 


Franklin . . . 




24 


Garden . . . . | 


16 


Ohio ' 


12 


Browru'll . . . 




12 


Franklin . . . 




12 


Forest .... 


"^ 


12 


Scott 




12 


Willsnn av. . 




10 , 


\Vav<^rly . . . 


10 


Willsun av. . 

1 


8 


Case av. . . . 


6 


ArlinKlnti. . . 




6 


Brown' .... 




6 


Burton .... 




6 


Bucklty . . . 


1 


6 


Birch 




6 1 


Blair 




« ; 


Browinll . . . 




6 


Church .... 




6 


Circle 




6 


Courtlaiid. . . 




6 


Cod-cir 




6 


Calvert .... 




6 


Carr 


1 


6 


Cem«'tery . . . 


1 


6 1 


Chester .... 




6 


Dare 




6 


Duanc .... 




♦> , 


Franklin . . . 




6 ' 


Fulton .... 


( 


6 


First 


« 


6 1 


Florence . . . 




6 ' 


Gidaines . . . 


1 


6 


Grant 


1 


6 


Greenwtiod . . 




6 


Greenwood . . 


1 


6 1 


Garden .... 




6 1 


Garden .... 


I 



BetN\eoD Wliat Streets. 



Engine house to reservoir 

Iventucky to rranklin 

Tracy and Girard 

Y pipe in Kentucky, easterly . 

Bridge and Tracy 

T in (iirard to Cuyahoga river. 

Franklin and Bridge 

Cuyahoga river to Brownell ... 



Fet»t 
Laid. 



I I 



Total. 



Remarks. 



130 



3.30S [ 
l.Tv^ 

112 

SM 

4yi 

6;s 

5.027 ! 



30 inlet anil 2^) outlet at reservoir.. 
Brownell and Willson avenue 



120 
7.466 



Erie str(*et. b»'t. 'M) and 16 mains 

Ohio St.. b*'t. 30 and 12 mains ; 

Courtland and Waverly avenue — ^ 

Main pii)e in Garden, south | 

North and south lines of Franklin.. j 
Main j>ipe in Gard«^n. north i 



12.289 



7,5H6 
24 



of 30 in. 


pipe 


of 24 in. 


pipe 


of 16 in. 


pipe 



IS 

7S0 

aii 

66 
24 



I'Vanklin. south . 
\Voo(llan«l, north 



37 
1,131 



Garden si. b'-t. 24 an*! 6 pipes 

In Garden 

In \\'«Mtdland 

Lorain to Buckley 

Burton, west 

In Franklin 

In Garden 

l*iosp«'Ct to Ohio 

In Hanover 

Franklin to Fulton 

In Franklin 

Perry street, east 

In Garden 

In Woodland 

in Woodland 

In Woodland 

In Franklin 

In Franklin, south 

172 K. of Kentucky, bet. 12 & 6 pipes 

Cirrle to Bridge 

In Woodland 

In Woodlajid 

In Woodland 

In Garden 

In Gard«»n 

Scovill. west 

Kennard to Willson avenue 

Forest and Case avenue 



I 



927 



1.168 
16 



36 , 
45 
2.i).H0 
43 
66 
31 
S16 

^' I 
17'.» I 

41 I 

972 

36 

45 ' 

45 ' 

35 ; 

66 

37 

6t; 

1.10^ ' 

45 • 

■JO I 

SO 

36 

S7 
734 
571 
1.110 ' 



i of 12 in. 


pipe. 


of 10 in. 


pipe. 


1 of 8 in. 

1 

\ 


pipe. 



Relaid. 



Relaid. 
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SCHEDULE.— Continued. 



SHOWING EXTENSION OF WATER PIPE IN 1873. 



Is 5 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

a 

6 

a 

6 
6 
6 
6 
6 
€ 

6 
6 
6 
6 
« 
6 
6 
6 
6 
6 
6 



In What Street. 



3 
3 
3 
3 



Garden . . 
' Hanover . 

ffarmon . 

Harper . . 

Haywood . 

Harbor . . 

Herald . . 

Jack.son . 

Kentufk.v. 

Kennard . 

Lake . . . 

Liberty . . 

Linden . . 

Linden . . 

laurel . . 

Maple . . 

Mahoning 
' Xewton . . 

Ohio . . . 

Otij^ . . . 
' Osborn . . 

Parkman . 

Putnam . 

Pier . . . . 

Perry . . . 
, SterlinK . . 
, Slater . . 

Taylor . . 

Webster . 

Woodland 

Wheat . . 

William . 

Tyler al. . 
Jay . . . . 
Kt^nnard . 
Ske.d . . . 
St. Clair . 
I Maple . . 
Geneva . . 
Vv'alworth 



Franklin . 
Garden pi. 
North pi. 



Between What Streets. 



Feet 
Laid. 



T^tal. 



Remarks. 



Brownell and Cheshire 
Church and (^linton ... 

Garden, south 

In Garden 

In Garden 

In Franklin 

In Woodland 

In Woodland, south ... 

In Franklin 

In Garden 

Alabama to Lawrence . 

In Franklin 

Scovill, west 

In Garden 

In 
In 
In 
In 



Garden 

Garden 

Garden 

Garden 

Woodland, north . 

In Woodland 

In (»arden 

Krie to Brownell . 
In Garden 

Woodland 

Garden 

Garden 

Woodland 

Franklin 

Erie to Brownell . 
At. C. & P. R. R. 

In Garden 

In Garden 



In 
In 
In 
In 
In 



Vermont and Detroit 

York and Jersey 

Srovill. south 

Garden, south 

Kennard. east 

Garden an<l Seovill 

In Woodland 

In Central Way 

Hydrant.* and ci.stern con 



In Franklin cfHirt 

In Garden 

In Garden 

Hydrants and cistern connections 



1 

511 

327 ;. 

24 1 

^^i 

36 1 

12 

35 

331 i 

66 

&) 

1.518 1 

16 ' 

346 * 

24 

24 ! [ 

22 ,,,,.,'. 
33 ,],[[[][ 

36 [[,[.][[ 

74 ........ 

35 

24 

1.1S7 ! 

24 ; 

35 i 

16 

76 

66 \ ,,.,.... 

l.^^< ........ 

S3 

36 ;....*' ^. 

36 "..*"'*. 

. . 1 r 'Mr 


, 15,iZu 
2:W5 

5^6 

1.214 

21 

1.223 

l.OH 

12 

.% 

450 


24 

36 ' 

36 



132 



36 



132 



24 



PIPE TAKEN UP AND RELAID IN 1873. 



Size 

Taken 

Up. 



4 
4 



Size 

Piiie 
Rnluid. 



Street. 



6 I Brownell 
6 I Cedar. 



Between What Points. 



Prospect and Ohio 
Perry, eaat 



Length 



Total. 



846 I 

972 . 1.818 



TOTAL PIPE LAID TO DECEMBER 31, 18^3. 



Diameter in In. 36 



30 24 20 



16 



12 10 



8 



3 2 



Previous to 1873]1.6:0; 7oO| 2.668 1 10. 913] 12. 49) 14.581 ; 42.388 45,6^2 12i.73V104.394| 12 230 817 



Laid In 1873....! 130,12.2891 7.5861 



241 927 



1.168, 161 15.225; 4.7951 132 .. 



Total 1.630 13.0391 10.254110.9131 12.514 

Taken up in 1873 



Total in use 




'1 
5,508'43.566|45.698|l37.960|lO9.189|lii.362j . . . 

I 1 ' I 



5.508 1 43.566 1 45.698 



137.9601 107.371 1 12.3«Z'. 



48,350 



352, < 55 



RECAPITULATION. 
48.350 feet of -supply main, equal to 9 miles and 830 feet. 
352.455 "t. of distributing main, equal to 66 miles and 3.975 ftet. 



400,806 feet. 



75 miles and 4.806 feet. 
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SCHEDULE. 



GIVING SIZE, NUMBER AND LOCATION OF STOP 

GATES SET IN 1873. 



• 

a 


Size 
ia Inches. 


Street. 


1 
1 

Side of Street. 




1 


36 
30 


Near engine house 


Connected with Y pipe. 

Connected with Y pipe. 
East line of Penn street. 
East line of Hicks street. 
North line of Glrard. 






• 
Near engine house 




3 




1 


30 
30 
30 


Bridge 




1 


Biidge 




1 


Carter 




1 


30 
30 
30 


Glrard 


East line of Carter. 
West lihe of Scranton. 
West line of Stone's levee. 




1 


Glrard 




1 


Ohio 




1 


30 


Ohio 


East line of Canal street. 




1 


30 


Ohio 


West line of Erie street 




1 


30 


Kentucl«y 


South line of Franklin street. 




12 


30 


Gates. 


• 




1 


24 


Garden 


East line of Brownell. 




1 


24 


Garden 


East line of Sterling avenue. 




1 


24 


Garden 


East line of Ca.se avenue. 




1 


24 


Garden 


West line of Wlllson avenue. 




1 


24 


Garden 


East line of Wlllson avenue. 




5 


24 


Gates. 






1 


16 
16 


Carter 


300 feet west of Glrard street. 
West line of Erie street. 




1 


Ohio 




2 


16 

12 
12 


Gates. 

Brownell 


* 

North line of Garden street. 
West line of Waverly avenue. 




1 




1 


Franklin 




1 


12 

i 

12 


Forest 


South line of Garden street. 






Gates. 




3 




I 


10 
8 
6 


Wlllson av 


North line of Scovlll street. 

In Garden street. 

North line of Ohio street. 




1 


Case av 




1 


Brownell 




1 


6 
6 
6 


Brownell 


South line of Prospect street. 
West line of Burton street. 
South line of Lorain street. 




1 


Buckley 




1 


Burton 




1 


6 
6 


Blair 


North line of Garden street. 
East line of Ann street. 




1 


Clinton 




1 


6 
6 


Fulton 


West line of Circle. 

North line of Bridge street. 




1 


Fulton 




1 


6 


Garden 


At Huntington street. 
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SCHEDULE.— Continued. 

GIVING ,SIZE. NUMBER AND LOCATION OF STOP 

COCKS SET IN 1873. 



O 
2 



■ m 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



24 


6 




1 
4 




4 




4 




4 




4 


5 


4 


36 


4 

1 


41 


4 



Street. 



Side of street. 



Garden 

Garden 

Garden 

Greenwood 
Greenwood 
Hanover . . 

Harbor 

Lake 

Lake 

Linden 

Mahoning 

Maple 

Parkman .. 
Waverly .. 
Webster ... 



Gates. 

Clinton 
Co<^ .. 

Jay 

Tyler's 



alley 



West line of Cheshire street. 
East line of Brownell street. 
West line of Willson avenue. 
South line of Garden street. 
North line of Garden street. 
North line of Clinton street. 
South line of Franklin street. 
East line of Alabama street. 
West line of Lawrence street. 
South line of Scovill avenue. 
South line of Garden street. 
South line of Garden street. 
West line 'of Brownell street. 
North line of Franklin street. 
West line of Brownell street. 



East line of State street. 
West line of Burton street. 
East line of Jersey street. 
North line of Detroit street. 



Walworth ..* West line of Central Way. 



Gates 
Gates 

Gates 



Gates Set for fire cisterns 



For street use. 
For fire hydrants. 

For all purposes. 



RECAPITULATION. 



Water way in inchoM :^H ;« 



1 12 



24 16 12 I 10 
2 SI 



1 

8 ; fi 


4 

41 


3 
2 



Total. 
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TOTAL NUMBER OF STOP COCKS SET IN STREETS 

TO DECEMBER, 1873. 



Water way In Inches.. 


36 


30 24 20 


16 


12 


10 


8 


6 


4 


3 


2 Total. 

1 


Set Drevious to 1873. . . 


1 21 12 


17 
2 


7 


56 


74 

1 


242 384 273 1 7 1,074 


Set In 1873 


1 


12 5 .... 


3 


1 


24 41 2 .... 92 






• 


1 


12 7 12 


19 


1 

10 57 


75 266 425 275' 7 1.166 



AIR COCKS SET IN 1873. 



61 Z»' 

No. I in 

iLDCh 




Location. 



2 
2 
2 
2 



% 



Bridge .... 
Kentucky 

Ohio 

Ohio 

Carter .... 



%\ Franklin 




Total number of air cocks 
set In 1873. 



78 feet east of Pearl street. 

14 feet south of Franklin street. 

6 feet east of west line of Broadway. 

5 feet west of Plum street. 

586 feet east of Columbus street. 

At reservoir. 
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FIRE HYDRANTS SET IN 1873. 



No. 



1 
2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 



36 
449 

"485 



STREET. 



Blair . . 
Burton . 
Burton . 
Burton . 
Burton . 
Fulton . 
Fulton . 
Fulton . 
Franklin 
Franklin 
Grarden . 
Garden . 
Greenwood 
Greenwood 
Hanover 
Jay . . . 
Jackson 
Kennard 
Kennard 
Luke . . 
Lake . . 
Lake . . 
Linden . 
Maple . . 
Maple . . 
Mahoning: 
Parkman 
Parkman 
St. Clair 
St. Clair 
St. Clair 
Willson av. 
Willson av. 
Webster . 
Webster . 
Webster . 



Ft. 



LOCATION. 



SIDE. 



4 , North of Garden street 

30 I South of north lin« of Peach street... 

427 I South of I^orain street 

387 I North of Buckley street 

36 j South of north line of Buckley street. 

2iO I South of Circle 

3 j North of Jersey street 

114 I North of Woodbine street 

40 ! West of Scott street 

West side of Circle 

East of west line of Grant street 

West of Willson avenue 

South of Scovill avenue 

North of Garden street 

South of north line of Clinton street. 

West of York street 

North of Orange street 

South of Portland street 

South of Outhwaite street 

iso ' East of Alabama street 

977 I East of Alabama street 

West of Lawrence street 

South of Scovill avenue 

Sooth of Garden street 

North of Scovill avenue 

South of Garden street 

35 i West of Allen street 

9 , West of east line of Plum street 

202 I East of Kennard street 

I West line of Hoadley street 

442 I East of Hoadley street 

118 I South of Outhwaite street 



10 
162 
228 

17 

45 

446 

9 

52 
1S3 



23 
316 
208 
317 

10 



I 



I 



10 
158 
155 
212 



South of Portland street 
West of Brownell street 
West of Plum street . 
West of Allen street ... 



East. 

E^ast. 

West. 

East. 

East. 

West. 

West. 

West. 

North. 

South. 

South. 

South. 

East. 

East. 

East. 

East. 

East. 

East. 

East. 

South. 

South. 

South. 

West 

East. 

East. 

East. 

South. 

South. 

South. 

South. 

South. 

West. 

West. 

South. 

South. 

South. 



I 



New Are hydrants set in 1873. 
Set previous to 1873. 

Total. 
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FIRE CISTERNS. 



CONNECTED WITH WATER PIPES IN 1873. 



1 
1 



Burton 

Wlllson avenue 



At Cook street. 
At ScovUl avenue. 



FIRE CISTERNS. 



DISCONNECTED FROM WATER PIPES IN 1873. 



1 
1 

1 
1 


Blair 

Franklin 

Grant 

Greenwood 


At Garden street. 
At "Circle." 
At Garden street. 
At Garden street. 




4 


Total number disconnected. 
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To the Honorable City Council of Cleveland: 

Gektlembn : — In submitting the nineteenth annual report of 
the Trustees of the Water Works, it appears unnecessary to say 
but little in addition to the report of the Superintendent and 
Engineer and bhat of the Secretary herewith submitted. 

These reports furnish a statement of the receipts and expendi- 
tures during the year, together with such other information as 
will enable you to have a full understanding of the condition of 
this department. 

In consequence of the low price of water pipe we have been en- 
abled to contract for a larger quantity to be laid in the year 1875 
than was laid during the past year, and we hope to have means 
from the increase from water rents to lay all the pipe that will pay 
a reasonable per centage on the cost. 

In this connection, we may state that should it be deemed 
best to lay pipe to supply remote portions of the city with water, 
more especially for fire purposes, it will be necessary that means 
be proyided to pay for the same. 

Respectfully submitted, 

GEO. H. BURT, 
NELSON PURDY, 
WALTER BLYTHE, 

Trustees of Water Works. 
Office of Water Works, 

Cleveulnd, 0., March 6th, 1875. 



SECRETARY'S REPORT. 



To the Trustees of the Water Works : 

Gentlemen : I respectfully submit the following as my an- 
nual report relating to the finances of this department. 

The receipts and expenditures for the year, 1874, including 
balances, are as follows : 

RECEIPTS, 

For water and permits $1 16.600 21 

Less amouut refunded ^67 18 

$116,438 08 

For Interest 428 85 

For bills receivable 7,553 17 

On ranuing expenses account 88 58 

On repairs account 429 12 

On pipe extension account 2,657 75 

On new engine house account 18 90 

Cash in City Treasury, December 3l8t, 1873, 113,863 22 

Cadh in office, December 3lst, 1878, 2,168 62 

Total $243,586 24 

T>T8BUR8EMKNT8. 

For running expenses §48.990 82 

For repairs 9,945 11 

For pipe extension 43,747 96 

For lake tunnel 48,140 44 

For pumping enGcines and boilers 15,608 34 

For new enjfino house 23,673 42 

For aqueduct connections 683 39 

For lake crib 4,279 38 

Cash in City Treasury, December Slst. 1874 41,081 85 

Cash and cash items In office, December Slst, 1874, 6,436 68 

Total ««42, 586 24 

The disbursements for the year after deducting credits to the 
accounts are as follows: 

Running expenses $48,951 79 

Repairs 9,515^9 

Pipe extension 41,09i 21 
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Lake tnnnel 48,140 44 

New Entpnes and Boilers 15.608 34 

New engine house 23.654 52 

Lake crib 4,279 33 

AquedQct connection 683 29 

Total $191,923 91 

LEDGER BALANCES, DECEiMBER Slst, 1874. 



FACE OF LEDGBR. 



Construction 

New engine and boilers 

City Treasurer 

Ca»h 

Hills receivable 

Bonds 

Water rent 

City of Cleveland 
lutereet 



Total 



DEBITS. 



$1,936,049 78 

74,133 57 

41,081 35 

6.436 68 

3,785 76 



CREDITS. 



L525,000 00 

483.874 37 

48,473 60 

4,139 17 



*2,061,487 141 $2,061,487 14 

The total cost of the Water Works amounts to *2,010, 183.35. 

The following table exhibits the yearly and aggregate receipts 
for water and the expenditures for running expenses and repairs 
from the introduction of lake water into the city until the 
present time. Also the earnings after deducting such expendi- 
tures: 



YEAKS. 



lsj6tol859, 

18fl0 

1861 

18U2 

1863 

39IH 

1886 

18fi6 

lWi7 

itm 

1869 

1870 

1871 

1872 

1873 



REC-ErPTfl 
FOB WATER 



UlTNNINO 
EXP«N8E&. 



RSPAIRH. 



UEO T8 LB88 
UUNNI'OEX- 
IPBNSKS AND 
KEPAIRS- 



I 



'$ 31,528 73$ 29.815 4»S 

1H,7«3 601 7,6S3 80| 

17,097^5! 7,768 36 

22,730 53 8,086 19 

I 23,42130 10,01196 

I 3:i3f^M9 13,573 26 

' 40,888 01 ! 17,:M6 5<> 

I 45.363 70 U,2rT 13 

j 61.862 4ri| 14.246 06: 

' 57.297 981 17.3 4 .S2i 

62.K69 72 18.880 1* 

70,411)8. 19,72.") 24 

, ! 80.487 44 24.;i82 16 

90,243 96' 26.95165 

ias.l3I 00 ;38,2I8 30 

1874 116,433 08 48,95179; 



2,996 08 

i,7;m as 

1,350 84 
1,291 29 
835 54 
1,9.">3 49 
1,3^2 21 
8,818 77| 
3,685 791 
3.653 43 
3 289 m 
9.82:3 99 
10,155 m 
6.95:3 49 
3,67:) 07 
9,515 m 



1,687 16 
7.875 42 
7,978 65 
13,353 OU 
12,.573 85 
17,8C2 74 
22.159 2i 
22 267 80 
33,930 60 
86.340 23 
40.690 03 
40,861 95 
45,949 95 
.^6,338 »J 
66.5.39 63 
57,965 3 J 



Total « 872,2.-0 02$ 317 2.'c» 40S 71.123 25$ 48:3.874 37 



The bonded debt of the city for Water Works purposes remains 
the same amount as at the last annual report, to wit, $1,525,000. 

The annual interest on the same is $106,250, and is paid by a 
general tiix upon the real and personal property in the city. 
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The cost of maintenance for 1874 was $58,467.78; the receipts 
for water was $116,433.08, leaving a deficit as compared with the 
cost of maintenance and interest of $48,284.70. 

I would recommend that the time of payments for water be 
changed to the months of April and October, as both the con- 
sumers and the Water Department would be benefitted by sach 
a change. 

H. C. HAWKINS, 

Secretary, 



REPORT OF 



SUPERINTENDENT AND ENGINEER. 



To the Board of Trustees of Water Works: 

Gentlemen: The following report upon the condition of the 
Waterworks for the year ending December 3lst, 1874 is re- 
spectfully submitted. 

AQITEDFCT. 

The work of cleaning out the aqueduct between its connec- 
tion with the Lake tunnel and the pumping works, as promised 
in the last annual report, was necessarily postponed until an- 
other year, or until such time as the new engines shall have been 
accepted by your Board. The suction pipes of the old pumps 
are not low enough to render any seiTice in pumping out the 
aqueduct, and the contractors for the new engines objected to 
having their engines used for that purpose. 

On several occasions during the season the water in the lake 
has been so low that the old engines did not receive enough to keep 
them running at the speed required to furnish the quantity used 
each day, and if the new engines had not been so far completed 
that they could be used, and permission to use them granted by 
the builders, there would have been many times during the hist 
half of the year when the supply would have been short. 

EN^GINES. 

The bottoms of the suction pipes for the old pumps are set 
only a few inches below low water line, and the consequence is, 
that during seasons when low water prevails they must remain 
idle or nearly so, and the City must then depend almost entirely 
upon the new engines for a supply of water. Tlie bottom of 
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the aqueduct under the building is one foot higher than it is 
outside, this arrangement while the quantity of water used by 
the city was small, worked satisfactorily, as the sand that was 
carried into the aqueduct with the water was not likely to 
reach the pumps until it had (Hied the aqueduct to the depth of 
one foot, therefore the valves and packing were not in danger 
from the passage of sand through them, but since the comple- 
tion of the tunnel the water has been free from sand, and that 
which before the completion of the tunnel was a wise precau- 
tion is now a serious and useless interruption to the flow of 
water. 

The bottom of the aqueduct may be lowered one foot without 
injury to itself or the building, as its sides are vertical and rest 
upon a foundation of stone, timber and concrete. The lower 
valve chambers of both pumps are badly fractured and have 
been held together for several years by clamps, a new chamber 
was made for the .west pump some years since but has never 
been put in place; another one for the east pump should be 
made and both of them set during the coming summer, while 
this work is being done new suction pipes long enough to ex- 
tend two feet below low water line, should be made and put in to 
take the place, of the old ones. By making these changes 
enough water would flow to the old pumps at any time wiien 
the new ones were not working to keep them running to their 
full capacity. 

The old aqueduct unfortunately is not deep enough to sup- 
ply both sets of pumps during low stages of water, the quantity 
that can be furnished in twenty-four hours is consequently limi- 
ted to the amount of water the new engines will raise. Early pro- 
vision will therefore have to be made for an extension of the tun- 
nel from the lake shore to the pumping works, or a new a<|ueduct 
at least 8 feet deeper than the present one will have to be built 
before the end of two years. 

The new engines though not completed have been worked at 
intervals by permission of the buiUlers, since the month of July : 
sometimes they have been run for several weeks at a time, fur- 
nishing all the water used; during a portion of the summer the 
supply would have been short had they not been so far com- 
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pleted that they could be used, the builders have consequently 
been delayed in completing them beyond the time intended. There 
now remains bat a small amount of work to bo done upon them 
to make them ready for the trial test for duty and capacity as 
provided for in the contract with the bui4ders. 

BUILDINGS. 

The new engine house was completed early in tlie season. It 
contains, besides the engine and boiler rooms, a room for the 
Chief Engineer, one for the Assistant Engineers, one for the 
firemen, one oil room, one work shop, wash rooms for the engi' 
neers and firemen, and four store rooms. The engine room and 
Chief Engineer's room arc heated with steam. During the 
summer a gas pipe was laid through Division street to the Water 
AVorks lot, and by direction of the City Council three gas lamp- 
posts were set between the old and new pumping works. Gas 
has been introduced into both buildings, thus supplying a want 
long felt. Some portions of the wood work of the old building 
have been removed and others repaired, and the doors and win- 
dows have been painted on the outside. 

GUOrXDS, 

Nothiufj has been done since the completion of the new works 
in the way of grading or laying out the grounds. The question 
of laying out a street between the old and new works should be 
decided before any work of this description is undertaken, as the 
first thing necessary to he done will be the fencing of the grounds. 
Early action concerning such improvements as may be necessary 
to render the place more attractive is recommended. 

COAL DOCK, 

The east half of the coal dock has been thoroughly repaired 
by cutting off the old piles at the water line, and building up 
with new oak timber, using new cross timbers where the old ones 
were decayed, and replanking all the new part. The west half 
has also received such repairs as were necessary for the present. 

RESERVOIR. 

The water was drawn off from the reservoir and the basins 
thoroughly cleaned out early in the spring after water from the 
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2 Inch 45 

IHinch 12 

1 inch..^ W 

%lnch 280 

*« Inch 6616 

ToUl to Janiuury Ut, 1875 7089 

Of the whole number as above stated 139G are not in service. 

EXPENDITUKES. 

riPK EXTENSION 1874. 

Pay rolls aiid labor $ T,6«8 ttt 

Pipe and castings 25,686 19 

Valves 3,824 10 

Fire hydrants 1.242 00 

Fife lead ' 1,879 47 

Paving 2,1«»6» 

Blacksmithing and iron work 481 GO 

Cartage 435 00 

Packing 10629 

Brick and maaonry 104 12 

Advertising 12 00 

Wooden plugs 25 05 

Lumber 62 82 

Coal ^ 60 00 

Plomblng 7 68 

Freight 25 56 

Sundries , ' 16 02 



$43,744 71 

REI'AIKS 1874. 

Labor $5,467 85 

Ironwork* blacksmithing, &c 1,106 08 

Tug hire 478 00 

Brick and mason work 345 38 

Repairing dock 662 78 

Painting 178 82 

Plumbing and fittings 250 44 

Cartage 28» 75 

Hardware, Ac 249 47 

Rubber valve 189 00 

Carpenter work and lumber 386 80 

Grate bars 188 80 

Repairing meters 80 12 

Twine, Ac 41 74 

Whitelead, Ac 29 62 

Coal 18 00 

Gaskets 9 76 

Cement 8 70 

Freight 8 W 

Sondries 49 11 

$0,928 75 
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RUNNING EXPENSES 1874.- 

Vuj rolls and labor $28,ni 01 

Coal 10,909 94 

Office counter, fomiture, &c 

Water meters 

Oil and Ullow 

Brass work and ferrules 

Printing and stationery 

Gas bills 

Rent 

Lamt>er and carpenter work 

Pliiiobing and ^as flttin;? 

Hardware and lawn mower 

I^egal services 

Ta^es 

CotloQ waste 

Safe 

Heating apparatus at engine house 

blacksmith and machine work 

White lead, oil, Ac 

Kubber valve 

Cartajse 

Brick and clay 

Freight 

Rope, blocks, &c 

Sarvey 

J*odding In front of re(»ervolr 

Packing i^y 

Hose, Ac ! 

Sundries, postage, Ac 

$48,990 88 
NEW ENGINE HOUSE AND GROUNDS 1874. 

Paid contractors, estimates and labor $82,560 87 

Carpenter work and Inmber 689 75 

(ias flttlni; and plumbing 8:29 89 

tajitinga, Ac 61 ft* 

Painting 78 14 

Goal 90 00 

Cement 38 00 

Sundries 3 18 



1,480 99 


1,807 50 


861 86 


606 38 


471 43 


128 24 


925 00 


283 51 


492 46 


408 85 


350 00 


170 20 


114 17 


250 00 


300 00 


28 60 


47 76 


44 56 


54 60 


28 40 


66 37 


84 79 


25 00 


07 16 


88 88 


91 20 


147 80 



$23.678 48 
Expended previous to 1874 98,208 68 

TotjUcost $115,882 06 

NEW ENGINE 1874. 

Paid Cnyahoga Steam Famace Co $6,000 00 

BoQer fltttngs. Cameron pamp, Ac 5,723 « 8 

Setting boilers in place 180 00 

Usaonry, setting boilers, Ac 2,278 60 

Castings, grate bars, Ac 1,686 88 

Conductors, pipes, Ac 316 50 

Payroll and labor 838 68 

Fire brick and cUy 128 60 

Coal 54 00 

Advertising 14 00 

$15.606l4 
Expended Previous to 1874 58.585 28 

Total $74,188 57 
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AQUEDUCT COKHECTION 1874. 

Paj roll and labor $ 194 » 

Efltiraate, mam)Qry, Ac 

Iron work 

(.'cment , 

Hardware 

Lumber 

Cartage 



274 13 


87 89 


fi6 25 


68 73 


4 10 


8 00 


$ ess 29 


9.414 47 



Expended previous to 1874 

Totalcost $10,097 76 

CRIB 1874. 

Labor $1.953 88 

Iron and galvanized work 

Lumber, &c 

Fresnal light 

Hardware and paints 

Glass 

Sundries 



Expended previous to 1874. 



m 44 


645 37 • 


692 42 


186 91 


29 21 


60 


$ 4J279 38 


105,»*7 30 



Totalcost $109,066 63 

TUNNEL 1874. 



Estimates 

Labor 

Tog hire 

Lumber 

Rubber boots. 



Expended pre>ion8 to 1874 

Total cost $173,287 »« 



$48,072 64 


14 00 


2S 00 


21 30 


460 


$ 48.140 44 


125,007 60 
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SOUEDTTLB "a." 

ENGINE RECORD FOR 1874. 

£ABT BNGINB. 



WEST KNOINB. 



BOTH ENlilNES. 
Total! A ». I 6ei>|ll,0e3,C6|5.1BS.3a5|a7,t00|t.87B.400|5,41B,80»^l,C68.4«O.IJ90| 157,4'^ 40,060 .M 



BBtHIRT OF TRUSTEES OF WA.TBR WORKf*. 



TOTALS ANP AVERAGES FOR BOTH ENGINES FOR EACH TEAR 
SINCE THE CONSTRUCTION OF THE WORKS. 



8HOWINO THE DISTRIBUTION OP WATER FOR BACH MONTH 
IN ISI4. 



pDIDped bj|PiHni»"JT! _ 
"~nlBh 'Conn-onnd, 



Fcbnuuy. , , 
Harch. 



1VB.IXIK.8M) B.ANO.WI) 
lM,l&a,(»), fl.KIX.4Ul 

t\ iM.siaM fl.e4i.itu 



l£t.l»8.13y AH.t'CtWI 



l.aM,4flO,OW BBl.Ti 



i t.Maa.iao' 4ii.aal 



The 16th, 17th a 
Btatemeiit, 



id ISth, AViirds are not inchided in the ahove 
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TOTALS AND AVERAGES FOR EACH TEAR SINCE COMPLETION 
OF WORKS. 
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SCHBDULE 
Showing the Extension op Watek Pipe in 1874. 



5® a 



8 
8 
8 
8 
8 
8 
8 



6 
6 
6 
6 
6 
6 
6 
6 
« 
6 
« 
6 
6 
6 
tf 
6 
6 
6 
6 
6 
6 
6 
6 
6 
« 
6 
6 
6 
6 
6 
6 
6 



Street. 



Between whAt PointH. 



Feet o 



t\ 



Bank ISupcrior and St. CUir 

Broadway iFrom Jeffenmn street sou'ly 

From Willson are.aoatherlyj 

In Case arenoe ' 

CroHg and Perry 

From w.line Williton av. east) 
Be. 8<S:6pipe« in B*k ASt. Crr! 



Klrnqnan 
range 



!p 



Profpect. 

St. Clair 



'Alabama. 



iBank St. Clalr north 



Barber avenue.. 

Cemetery 

Cedar avenue... . 

Case avenne 

Croton 

Conrtland 



St. Clair and Superior. 



In Columbus, 

From Woodland are. north 

P rom Caae avenue east , 

Woodland and Croton 

In Case avenue 

Franklin to Bridge 



Delaware 'Superior to Pavne avenue. 

Fulton fridge to Lorain 

Fllmore In Columbus. 

Qreenwood. jScovUl to Marion 

Hnrd Lorain to Bridge 

Harbor Franklin south 

Jackeon 

Mnrison 

Monroe 

Outhwaite 

Phelps 

Professor 

Queen 

Sterling avenue. 



44 



Stone's Levee. . . 

Sibley 

Tracy 

V^^ avenue 

Wade avenue... 
WilUon avenue. 
Woodland avenue 
Walton avenue 
York 



Croton to Orange 

South in < hestnnt 

York to Mill 

Willson ave.to Kennard 

St Clair to Superior 

Literary to College 

in Columbus webt 

From Garden south 

From St. Clair south 

Central Way to near Ohio. . . 

Perry to Cleve 

Lorain to Willey 

In Columbus east 

In Columbus. 

Euclid south 

From C. & P.R.R.to Mad. av 

Columbus to Mill 

In Monroe street 



Academy lane.... 

Bridge 

Bond 

Church 

ICeiitral Place 

[Engine House... 

Frankfort 

Hamilton 

Howe 

Humboldt 

Kent 

Lawrence 

I^Amoille 

Mill 

State 

Wilson 



St. Clair to Lake street 

Hnrd to Pearl 

in Lake street north 

In Sute street east 

In Eagle street north 

From 8 in. waste p. to B. H. 

Bank to Water street 

Prom Alabama west 

Ontario west 

From Croton south 

In l4ike street south 

St. Clair north 

In Columbus east 

Monroe to York 

Franklin to Clinton 

Briggs street west 

Forward 



Total. 



1,934', 
1,«W, 

l,750l! 

ir. 

36i. 



782 
170 

66 

17 

90 
9701 

53 

1,0H5 

1.019 

8fiO 

80 
468' 
784 
580 
620 

42 

477 

1^ 

885( 

496 

30 

ao 

13 

1,061 

738 

1,423 

36 

66 

14 

165 

450 

80 



641 

7691 

51 

52 

125 

1H9 

484 

884^ 

403 

40 

46 

186 

36 

326 

413 

1,107 



Bemarka. 



6,149'of 8 inch pipe. 



Belaid. 



14,614 of 6 inch i>ipe. 



5.255 



Belaid. 
Belaid. 



Belaid. 
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S C H E D U L E. -^Continued 
Showing the Extension of Water Pipe in 1874. v 



E^ CI 



4 

4 



Street 



Between what Points. 



'Bronght forward 

Wood In Lake street north 

I 

Hydrants and cistern con's. 



Feet oft 

)ipe Totals. 



I 



\7l 



Remarks. 



8 Boiler House !For pressure gauges 

3 ^'ranklin Court . . . jFrom Franklin south , 

3 pHlami alley (In Bolivar north 

3 Second alley.. . 

3 (Third alley 

3 WUliamfl 



ti i( tt 

" Lake street south. 



5,255] 

53 



501- 



48 
740 

.32 

32 
1G2 

3b 



5,809!of 4 inch pipe. 



1,050' of 8 inch pipe. 



SCHEDULE OF PIPE TAKEN UP AND RELAID IN 1874, 





•a 

N 

3 


Street. 


Between what Points. 


Pcot of 
Pipe. 
Totil. 


Total. 


Remarks. 






6 
4 

4 
4 
8 


Bank 

Prankfort 

Howe 


St. Clair north 


170 

4W 

4061 

186 

12a 








Bank to Water 






Ontario west 






Lawrence 

Orance 


St Clair north 






Cr J88 east 




















'" 1,866 


taken up, 





TOTAL FEET OF PIPE LAID TO DECEMBER 31st, 1874. 



l>iaineter in inches. 


86 
1,630 


80 


24 


20 


16 

1 

1 


12 


10 ^ 8 


6 


4 


8 


Previous to 1974... 
Laid in 1874 


1 

13,039 10,2M 

1 


10.913 


1 
12,514 


5,508 


43,556| 45,698 
6,149 


13T960 
14,614 


107371 
5.809 


12 862 
1,050 






|...... 


10,913 


..... 






152571 113180 
1 1.366 




Total 

Taken op in 1874. . . 


1,630 13,039 10,254 


12,514! 5,508 43,556 51,847 

! 1 ■.... 


13,412 






1 


1 


5,508 


' 


152574 

1 




Total in nse 


1,63«> 


13,039; 10,254 


10,913 


vz,mi 


43,55G| 51,817 


111814; 13,412 








4,8350 


( 


' b78711 


1 





RECAPITULATION. 

48,350 feet of supply main equal to 9 miles and 830 feet. 
378,71 1 feet of distributing main t^ual to 71 miles and 3,S31 feet. 



427,061 feet. 



80 



4,761 feet. 
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8 r H E D r 1. E. 
Uivfxu Size, Ntmbku and I/>cation ok Stop Gatbh 8kt in 1874. 



5o. 



locbn. 



Htri'Ot. 



Side of Stn-et. 



H 



3R 



U 

i%4 



H Bank North line of Si^K-rior. 

H Hank South •' * St. (lair. 

H Broadwny ** '* ** liidependoace. 

9 Kroftdway 488 fw-t sout h of Holly. 

H Ktonmno East line of Willsoo avenue. 

K KiDHinan. West line of En^lgm ptrecl. 

8 Orange Perry. 

8 ,Orant<« 'H* feet west of Cherry lane. 

I 

I 

,Alabaua North line of Supt'rior. 

ff IBank , j - ' ' St. Clalr. 

Kemetery *' ** " Woodland. 

A Conrtland South" -Franklin. 

H < 'oortland North •* " Bridge. 

6 Caw avenue South ** " Orancjc. 

; Delaware \ '* ** "Superior. 

e Delaware North " *' Pa vne avenue. 

Fulton jSouth " " Bddjfe 

« '(irt^enwood i " '* "Marion 

Hurd I *' " " Bridge. 

-Jaeknon North ** *• Croton. 

fl Munson South " " Chcuinut. 

n Monroe We*t '* "York. 

lOuthwalte '* " ' Wlllson avennc. 

Outhwaite lEast " " Kennard. 

iPhelpn North " 'Superior. 

A |Profea»or South " " Literary. 

e !Profe»»or 1 North " "College. 

iSlerling avenue South" "Garden. 

D Stone's Levee , Weat line of Central Place. 

I " " I " " •' Toronto. 

tf Sibley ! »' " " Clcre. 

(I Tracy . . South " •* Tx>ni!n. 

tt ' " North ** " Freeman. 

H iWoodlaud lieastof E. rallC. A P. R. B. 

iWaltoQ avenue . . i Weat line of Columbna. 
e " " East *• •• Mill. 



4 Academy Lane North line of St. Clalr. 

4 " " South " " Lake. 

4 Bridge Eaat " "Pearl. 

4 Church St«te. 

4 (^riffWoW North " *' Kiniunan. 

4 Humboldt South " ♦* Croton. 

4 Mnrd North " " JA>rain. 

4 I Hamilton . . West *' "Alabama. 

4 I Mill South " "Monroe. 

4 Superior.. East " ** Water. 

4 State North " " l-'rankHn. 

4 Wilson Wert " " Briggs. 

I F\>r 8lreet use. 

4 'it»ate* For lire hj^rant*. 

4 T\»lal 

3 '"Floyd East line of Jack««ou con>F. dsteni. 

3 FrankUii Court S*n»th line of Franklin. 

5 Third alk'» North " "Bolivar. 

3 WllUama South •* "Lake. 

3 I Gate* for street use. 
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SCHEDULE .—Continued. 
Giving Size, Number and liOCATioN op Stop Gates Set in 1874. 



No. 


1 
Size in 
iuchep. 


4 
1 


3 
3 



Streets. 



Gates for street nee 
Gates 



3 iGates 



Side of Street. 



Brought forward. 

for fire hydrant In Franklin court. 

for all pnrpows. 



RECAPITULATION. 




Wjucr way in inches. .80 


24 20 


16 


12 


lu 


8 tt 
8 38 


4 


3 Tocai. 








54 


5 1 96 




TOTAL NUMBER OF STOPGATES SET IN STREETS TO DECEMBER Slst, 1874 



Water way in inches 


' 3tt 30 


Si4 

1 


j»' 


16 


.3 


.0 


S 


tf 


4| * 


fotaT 


Sci prerioDH to 1874 

Set in 1874 


. 1 12 


12 


19 


10 


67 


75 1 26<J 

8 ' 28 

1 ._ _ 


423 275 

54j 5 

479; 280 


1,067 
»5 


Total , , 


1 1 ' 12 


7 12 


|19 


10 


57 83 


21M 


h\m 



FIRE HYDRANTS SET IN 1874. 



No 



Street. 



A 



caderoy lane . . 

Alabama 

Bank 

Bank 

Barber avennc. 
Bolivar ....... 

Bridjfe 

Broadway 

Broadway 

'Broadway . 

jBroadway 

Icoartland 

Case avennc 



■ o 



Location. 



Side. 



13 



106 North of St, Clair 
.35< South of St. Clair 

266North of Superior 

le'.Vorthof Houth ilne of St. Clair 

iSuutheast comer Barber avenue and Columous st, 

89 Kast of Third alley 

2 West of II icks 

51 South of Holly 

477iSouthof Holly 

589North of Davles 

65 North of Davles 

45s!Norlh of Bridge 

95Southof Uranare 

[Forward 



East. 

East. 

East. 

East. 

SoQth. 

North. 

North. 

Bast. 

Bast. 

hlast. 

Bast, 

East. 

Bast. 



0»> 
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FIRE HYDRANTS SET IN 1874.— Continued. 



No. I 



Streets. 



o 



Location. 



Side. 



jDelaware 

iDeUware 

Kranklin coart. . 

Fulton 

lOreenwood 

Hurrt 

tlurd 

Uarbor 

ilainilton 

Kinsman 

'KinHinan 

.Kinriraan 

Monroe 

I Mill 

'New engine hous»e. . 

Outliwaite avenue. . 

Outhwaite avenue.. 

' »ranj;e 



Orange 

:Plielpii 

Professor 

Stone'H Levee. . 

Sibley 

Sibley 

Tracy 

Tracy 

TrjM^y . . . 

WlllHon 

Willson 

WlllKon 

Walton avenue. 



44 



Total. 



Brought forward. 
412South of HulKjrIor 

6 North of Payne avenue 

390 South of Franklin 

AtOarroll 

Hi North of Scovill 

3 South of Moore 

07 South of Bridge 

•^ South of north line of Woodbine. 

.■UO We8t of Alabama 

363 South of W^illson avenue 

315 North of Kuhign 

250 South of Ensign 

20 \\ eft of ea»*t line of Ward street. 

Itt North of south line of York 



.^57 Went of Wlllson avenue 

^•W East of Keunard 

514KttHt of Cross 

10 Kast of Cherry lane 

44Ki South of St. Clair 

5 North of College 

40 West of Toronto 

fiil^ Kast of Perry 

1 1 West of Cleve 

150 North of Abbey 

Ii2 North of Freeman 

10 South of north line of WlUcy. 

13 Went of Briggs 

tm \\\'< of Briggs 

460 Kast of EiiHt Park 

5 East of Mill street 



FIRE CISTERNS. 
Connected with Water Pipes in 1874. 



EMt. 

East. 

'EMt. 

.IWcst. 
. East. 
. Bast. 

East. 
. I West, 
. South. 

West,. 
.West, 
. East. 

Soath- 
. I Wert. 

Soath. 
. Sooth. 
. Soath. 

Soath. 
. South. 
. i^^ast. 

West. 
. Soath. 
. North. 
. North. 

Emtt. 
. East. 
. Kast. 
.South. 
. South. 

South. 
. South. 



No. 



Street. 



1 Floyd At JackHon. 



Location 



FIRE CISTERNS. 

BiSCONNECTICD FUOM WaTER PlPES IN 1874. 



No. 



1 
1 

o 



Street. 



Location. 



I 

Bolivar At Third alley. 

ColumbuH .At Barber avenue. 

Total. 



KEPORT OP TRUSTEES OF WATER WORKS. 23 



LAKE TUNjNEL. 



FINAL REPORT. 

Length from shaft to shaft following the curves 6661 ^^ 
feet, distance in a direct line 6,606 feet. Vertical diameter 
5^ feet, horizontal diameter 5 feet. Depth of Lake shaft 
below surface of water 90 ,\ feet, bottom of shore shaft 67 -^ 
feet below surface of water. Internal diameter of each shaft 8 
feet. The Protection Crib is built of 12 inch square white pine 
timber, 61 feet high, pentagonal in form, each outer side meas- 
uring 54 feet, each side of inner wall forming well hole measures 
19 feet, there is also a middle wall midway between the outer and 
inner walls. The distance from the inner to the outer wall is 
24 feet, all of the walls are tied together and braced in the most 
substantial manner. The faces of the outer, middle and inner 
walls are covered with 2 inch oak plank securely spiked to the 
timber, and the courses of timber are bolted together with drift 
bolts 1 inch to H inch square and 30 inches long. The space 
between the inner and outer walls is filled with stone from the 
bottom of the crib to the underside of the floor or deck, which 
is 12 feet above the surface of the lake. From low water line to 
a depth of 5 feet, the space between the outer and middle walls 
is filled with concrete for the purpose of forming a foundation 
for a permanent superstnicture, to be built whenever the present 
one becomes unsafe from decay of the timber. About 400 cords 
of stone are piled against the outside of the crib. A portion of 
the building on the crib used as a shelter for the men, materials 
and machinery, has been fitted up as a dwelling for the light 
keeper, and the whole is surmounted by a light house 50 feet 
above the water, in which there has recently been placed a gov- 
ernment light of the sixth order, visible from all points of the 
compass, making a very valuable beacon to navigators approach- 
ing onr harbor. The work of building the tunnel was com- 
menced August 23d, 1869, and ended March 2d, 1874. On 
the following day water was being drawn through it for supply- 
ing the city, since which time it has supplied all the water 
pumped. 
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From the very beginning one difficulty after another presented 
itself until the final completion, the first of which was a bed of 
quicksand about 20 feet thick, through which the shore shaft 
was built, but as the preliminary borings had revealed the nature 
of the ground at that point, the plans provided for the use of 
iron cylinders to a depth where the hard clay would be reached, 
and that part of the work was successfully accomplished. 'J' he 
next difficulty encountered was an irruption of water and in- 
flammable gas in the bottom of the shore shaft, this caused some 
delay but was shut out when covered with the masonry. A 
small spring of water was met at about 200 feet from the shaft 
but it did not cause much trouble or delay. The first great 
difficulty was the bursting in of the clay and the exposing of a 
seam through which gas, water and quicksand poured in such 
quantities that to save the work already done, or as much of it 
as possible, it was necessary to build a brick bulkhead across the 
tunnel as near the break as possible. Before this could be done 
about 300 feet of the tunnel had filled with sand, making it of 
course necessary to abandon that length of finished work, this 
happened at a distance of 1300 feet from the shore shaft. As it was 
now impossible to complete the tunnel on a straight line as orig- 
inally intended, a deflection of 20° to the west was made by au 
easy curve. After running far enough on this line to reach a 
point that would be about 40 feet distant at right angles from 
the original line, the course was again changed so as to carry the 
work out on a line parallel to the one abandoned. A small 
quantity of water continued to find its way through the masonry 
at this place up to the time of completing the tunnel. 

That these underground springs are connected was shown by 
the drying up of the one near the shore shaft after the water 
found an outlet at the outer one, subsequently the outer one 
ceased running for a time, and the one near the shaft com- 
menced flowing again. These changes occurred several times — 
when one was running the other was dry. The approach of a 
storm was invariably indicated by an increase in the quan- 
tity of water and gas discharged, and a corresponding decrease 
took place as the storm passed. From the time this {)lace was 
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passed iiutil a distance of nearly 4,000 feefc from shore was 
reached, no farther difficulties were encountered, but on the 
night of April 29th, 1871, the workmen were alarmed by a loud 
noise behind them, resembling escaping steam. Not knowing 
the cause, the men rushed out towards shore, and found that at 
a distance of 600 feet back of where they were working, the 
water was pouring through the masonry for a distance of 160 
feet in innumerable line streams, which, in the aggregate, made 
a large stream of water, too great for the pumps then used to 
dispose of. So suddenly did this happen that the men left their 
clothing, dinner pails, tools and three cars of material behind 
them, fearing to return for them on account of the great flow of 
gas. After pumping for a short time it became evident that 
more pumps would be necessary, as the water was gradually 
raising. One large pump in addition to the two heretofore used 
was placed in the shaft and worked, and the water could then be 
kept out. The quantity running in at first amounted to about 
8,000 barrels in 24 hours, but after pumping for about a week 
the quantity decreased to about 6,000 barrels in the same time. 
This decrease in quanity was a hopeful sign, and it was deter- 
mined, after knowing that the water could be kept out, and that 
the flow was decreasing, to discontinue all work in the shore sec* 
tion, and allow it to fill with water. By so doing it was hoped 
and believed that the leak would nearly if not quite cease by the 
time the lake section was ready to be connected with it 

During the time the shore section was being built the protec- 
tion crib for the inlet shaft in the lake had been constructed and 
taken out to its place. The original height of this structure was 44 
feet, 8 feet of which was to be above water when finished, but it 
was soon found necessary to increase the height, both on ac- 
count of the yielding nature of the clay into which it settled 
when filled with stone, and to raise the floor or deck high enough 
to prevent the water from sweeping across it during storms. 
Seventeen courses of timber were added, making a total height 
of 61 feet, and leaving the top of the crib 12 feet 
above the water line. Before the cri was fully completed it 
bad settled down 13 feet into the clay. The stone placed 
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around the outside, as before mentioned, was filled to a height 
of 20 feet against the sides, excepting at the inlets, forming 
a brace 33 feet high against the outside walls, and preventing any 
further settlement. It is now four years since it was placed in 
the lake, and during that time it has been exposed to storms 
and heavy fields of floating ice without any serious damage hav- 
ing been done to it The inlet shaft extending from a short dis- 
tance below the floor of the crib down to the top of the tunnel 
is of iron, 46 feet of the lower portion is of cast iron 2 
inches thick, and is put together in six sections, each of which 
is 7 8-12 feet long. Four sections of f inch boiler iron, with 
cast iron flanges, bolted together in the same manner as the 
cast iron sections, completed the iron portion of the shaft. 

When the water was ailmitted, two of the upper sections were re- 
moved and the water now flows over the top of the shaft, which 
is 9 feet below the surface. It was believed that by adopting 
the plan of taking the water over the top of the shaft, instead of 
through gates in the sides, that the large area thus obtained 
would prevent the accumulation of ice about the inlet, so troub- 
lesome to some water works. The water is admitted to the well 
hole in the crib through two openings near the bottom of the lake, 
each of them large enough to supply all the water the tunnel 
will deliver. Gate wells extend from these openings to the top of 
the crib, and provision is made in them for putting in screens, 
but they have never been used. The two cylinders removed from 
the top of the shaft remain on the crib, and in the event of its 
becoming necessary for any purpose to pump out the tunnel they 
can easily be replaced, thus shutting off the water as effectually 
as with gates. 

From a little above the high water line for 5 feet down the out- 
side of the crib is plated with boiler iron i inch thick on the 
three exposed sides and f inch on the two sides facing shore. This 
was found necessary to prevent the thin ice from cutting through 
the plank and timber. The first winter the crib was in the lake 
the ice cut grooves in the plank an inch deep. The first winter 
after the plates were put on all the spikes in the two rows nearest 
the water line were drawn out nearly an inch by the expansion in 
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the formation of ice. That, however, seems to be the limit of 
disturbance from that cause, as during the two succeeding win- 
ters the spikes have remained the same. In sinking the lake 
shaft a good deal of trouble was ex|)erionced from the swelling 
up of clay from the bottom, and the contractor estimated that 
he had taken out nearly three times as much clay as was due to 
the depth of the sliaf t. For several days scarcely any headway 
could be made, and on several occasions while work was tem* 
porarily 8top|>ed the clay raised up to nearly the same height 
that it was at the beginning of the i)receding sliift of diggers. 
As the cylindei-s were lowered the clay became harder, until finally 
it was tirm enougli to keep its place. After hard clay was 
reached, the cylinders were suspended and the shaft excavated 
to its full depth, or lo feet below the iron lining. The clay for 
that depth remained in its place without support until the 
brick work was Unished. 

When the masonry in the shaft was completed work in the 
tunnel was commenced and carried on until winter setting in 
prevented the transportation of materials out from the shore. 

The tunnel at the lake shaft is nearly 25 feet deeper than the 
outer end of the shore section; it was therefore necessary to build 
the remaining portion on an ascending grade to join the finished 
part, the ascent being nearly one foot in one hundred. 

At a distance of 380 feet from the lake shaft the same kind of 
clay that had caused so much trouble in the shaft was again en- 
tered, and, as at this point, it was mucli lower than in the shaft 
the increased pressure and^ tlie liorizontal direction of the exca- 
vation made the work very difficult, and after completing about 
30 feet in it the clay ran in faster than it could be removed and 
allow time to put in the masonry. It then became necessary to 
brick up the outer end until some plan could be devised for 
keeping the clay in jdace while putting in the brickwork. 

For this purpose a shield was made of heavy boiler iron, 
braced with two cast iron rings, 4 inches square in their radial 
section and enlarged where the cylinders for the hydraulic 
presses passed through them. The shield was 6 feet in length 
and 6^ feet internal diameter, just large enough to allow a sec- 
tion of the tunnel to be built inside of it. In the front or 
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cutting end, provision was made for putting in shelvcH and up- 
right divisions 9 inches wide, dividing the opening in the face 
into squares of about 18 inches. These were never all put in, as 
it was found in practice that the friction of the clay passing over 
about two of the horizontal shelves was sufficient to prevent it 
from running in too fast. The rear part of the shield for two 
feet in length was smooth and unobstructed on the inner side, so 
as to allow it to slide away from the masonry without disturbing 
it. Usually about 1<5 inches, or two lengths, of brick were put 
in each time the shield was moved, leaving 8 inches of the 
finished masonry at all times within the shell. With all possible 
care taken, cracks would appear in the masonry after moving the 
shield forward. Tiiose, however, only appeared in the very soft 
cLiy, whicli extended for a distance of about 30 feet, and were all 
crosswise and at the junction of tlie last with the preceding 
shift of masonry. At all of those cnw^ks cast iron rings, 12 inches 
wide and 1 inch thick, put together in segments and set in 
cement mortar, and keyed up tight, were let into the brickwork. 

The first attempt to put the shield in was at about 18 feet 
from the end of the tunnel and resulted in failure, as the clay 
began to run soon after the brick- work was removed, and a tim- 
ber bulk head had to be put in at once to keep it in place, 12 feet 
farther back, the clay being firmer the shield was set without dif- 
ficulty; 30 feet of tunnel and two bulkheads had to be taken out 
and the tunnel rebuilt as the shield was pushed forward, this de- 
layed the work nearly a month, the removal of the wooden bulk- 
head alone occupying several days. The use of the shield was 
necessary for a distance of about 140 feet. When fii*st put in, 
12 large screws were used to push it forward; but the progress 
was so slow that they were taken out and hydraulic presses hav- 
ing an aggregate power of 135 tons put in their place, with this 
great power it was at times almost impossible to force the shield 
forward, and in spite of all efforts made to keep it in line, it 
worked to the left of the proper course 2^" 40' and in passing 
through the very soft clay it worked downwards for a short dis- 
tance, making the tunnel at that point a little below the proper 
grade line. The pressure on the shield was about 4 tons to the 
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S(|nare foot, and proved to much for its strength, the cast iron 
rings were broken in several places and the cylinder flattened 
aU>iit 4 inches. Afner being taken out it w.is never necessary to 
use it again, the clay throughout the rest of the work being 
firm enough to keep its place without support until the masonry 
was put in. The material through which the tunnel was built 
was unstratified blue clay interspersed with boulders, very uni- 
form in its general com})08ition, but varying in its solidity, 
some portions being dry and hard, and others moist and 
soft. The hard clay was very much broken up in places by 
irregular cracks running in all directions,^ but the general 
direction of the mass of broken up clay wjis from north- 
wtat to south-east. The faces of the clay divided by the cracks 
had a uniformly smooth though not regular surface, unlike re- 
cent fractures. The boulders varied in size from about 4 cubic 
feet down to coarse gravel, only two were found that g ive the 
workmen any trouble to handle and they were taken out without 
l»eing broken up. Many of them were rounded and striated, 
others were rough and angular. More were found near the 
shore than farther out, but they were not numerous in any part 
of the excavation, none were found in the soft clay. Nearly 
all the varieties of rock found between here and Lake Su^^erior 
were represented, the greater number were of green and black 
shale and the different shades of limestone found on the islands 
and main land at the west end of the lake. The distance from 
the surfiice of the lake to the rock under the clay at the shore 
shaft, is 80 feet and at the crib is 117 feet, the rocik is a soft, 
light colored shale. 

The progress made in building the tunnel after the shield was 
taken out was very satisfactory, and nothing occurred to cause 
any delay until the lake section had been completed to within 
20 feet of the outer end of the shore section, and work was 
about to be suspended in the tunnel until the old portion could 
be pumped out, when a large mass of clay in the face of the ex 
ca^^ation was blown into the tunnel with great force, throwing 
the workmen down and putting out their lights, after which g;us 
ami water appeared in large quantities driving the workmen out 
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and making it unsafe to work with oj)en lights. As the water 
gradually filled the lake section it lowered in the shore end, 
until it finally assumed the same level in both shafts, and by 
pumping from one shaft the water was lowered in both, after 
putting an additional pump in each shaft the water was soon 
pumped out. A difficulty that had been anticipated now pre- 
sented itself, by trials made with safety lamps, the lake section 
of the tunnel was found to be filled with gas, and as its connec- 
tion with the shaft was 25 feet lower than the summit where the 
gas entered, it was found to be impossible to blow it out or to 
sufficiently dilute it with common atmosphere to render it 
harmless, the blower was worked continuously at its highest 
speed for several days, but without the desired effect The air 
pipe was then disconnected at a short distance in from the shaft 
and the blower worked for a short time when it was found that 
for a distance of 100 feet or more beyond where the pipe had 
been uncoupled the air was good, the pipe was disconnected 
again just back of the gas and connected where formerly dis- 
connected and the blower worked until another short section had 
been freed from gas, in this manner the workmen proceeded, 
clearing short sections at a time until the gas was driven out or 
so mixed with air as to be non-explosive. The volume of gas 
from this time seemed to decrease and no more trouble was ex- 
perienced from it in the lake section, although it would accumu- 
late in a thin sheet along the roof at the summit, and as the 
workmen usually carried their lamps hooked into the fronts of 
their caps, slight explosions were not uncommon when they were 
passing through it, the only injury resulting, being the singing 
of their hair and whiskers, but they soon learned by running a 
car a few times past tlie summit after the air had been at rest for 
a short time that the gp would be dispelled. While the gas was 
being disposed of in the lake section the water was being pumped 
out of the shore end, so that when work could be resumed in the 
tunnel again with safety, the water all flowed towards the shore 
shaft, leaving the space intervening between the two sections of 
tunnel dry. About 50 feet of the tunnel, from the end back, 
was half filled with sand, with this exception no damage was 
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done by the blowing in of the clay, and the flowing of watt^r ; 
the work was found to be in perfect condition. On the second day 
after resuming work the iron invert mould that had been used 
in forming the bottom of the tunnel in the shore section was 
found standing where it was set ready for laying out the brick- 
work by two and one-half years before. A little farther on 
an iron mortar box partly filled with mortar now hardened to 
stone, a few scattered brick lying upon an unfinished invert, 
and some of the tools used by the masons and miners were found, 
beyond this again the invert was complete but the arch had not 
been turned. On the following day the two sections were joined, 
and the connection completed, the difference in elevation of the 
two lines being less than one inch. From the connection 
towards shore the tunnel was filled with sand to a point south of 
where the leak happened that caused the abandonment of the 
work in the shore section, as this was removed the cars, brick, 
cement and other material left in the abandoned tunnel were 
found. 

At a distance of 500 feet towards shore from the connection, 
and a short distance from the large leak before mentioned, cracks 
were found in the masonry crosswise of the tunnel. A little 
farther on the cracks were open, and the masonry had settled. 
Thirty feet beyond, where the first cracks were found, the entire 
masonry had settled fully five feet It had broken off in short 
sections and had gone down bodily, retaining its cylindrical form. 
An attempt was made to rebuild the tunnel through the broken 
part, starting the new masonry on the old bottom and building up 
solid brick work to the proper grade line, In this manner four- 
teen feet was rebuilt, but cracks similar to the old ones appear- 
ing in the new work, the attempt was abandoned, and the tunnel 
closed near the cnicks by a brick bulkhead. In the shore section 
another party of workmen had been engaged in cleaning out 
sand, and had reached a distance of half a mile from the shaft 
when farther progress become impossible on account of the large 
quantity of sand carried in by the stream of Tvater constantly 
flowing from the spring, and the heavy flow of gas that fre- 
quently drove the workmen out for several days at a time. The 
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large quantity of sand continually pouring into the tunnel with 
the water accounted for the sinking of the masonry beyond the 
spring, and to stop the outpouring of sand another bulkhead was 
built as far in towards the spring as possible. Through this 
bulkhead and near the top of the tunnel, a four inch cast iron 
pipe was laid for the purpose of giving vent to the gas and witer. 
To the end of this pipe leading into tlie tunnel a tee pipe wjis 
attached, the lower branch of which was continued downward 
to near the bottom of a small tank int^ which the water flowed, 
forming a trap to prevent the gas from escaping into the tunnel. 
To the top branch of the tee a tight tin pipe was connected and 
extended along the tunnel to the shore shaft, and thence out 
into the open air. The gas all passed out through this pipe, and 
was discharged outside of the buildings. At first the contractor 
tried to make use of the gas by burning it in the furnace under 
the boilers and in a stove, but the intense heat warped the iron 
so badly in a few days that the pipe was disconnected and ex- 
tended outside of the building and the gas set on fire, where it 
continued to burn until the work was finished and the pipe 
plugged at the bulkhead. 

The workmen were never afterward troubled with gas and the 
flow of sand ceased entirely. The two bulk-heads were 832 feet 
apart and it became necessary to abandon that length of com- 
pleted tunnel and connect the two sections by building a new 
piece of tunnel around the spring. 

The broken pioce of tunnel in settling inclined towards the 
east, the side whore the wafer first appeared, and in building the 
connecting piece of tunnel the line was carried about 73 feet 
west and parallel to the old line; the clay on this line was all that 
could be desired and the two sections were soon connected again. 
To avoid as much as possil)le any 1«)8^ in discharge on account of 
friction at the several curves, the face of the brick work at each 
of them Wivs covered with a thin coat of cement mortar of just 
sutlicient thickness to even up the ineciualities of surface, this 
made a. very smooth surface for the flow of water and added ma- 
terially to the strength of the work. Several other places in the 
tunnel where bad ground had been passed were coated in the 



KEPOBT OF TRUSTEES OF WATER WORKS. 33 

SHine manner. The tunnel was originally designed to run in a 
straight line between the two shafts, but for reasons already 
mentioned several curves had to be introduced, the lines between 
which were straight and parallel to the original line. The point 
of connection was at one of these carves, so that there was no 
danger of the ends lapping each other in coming together. If 
the original plan had been carried out, it was designed to sink a 
pipe from the surface line down to the tunnel at about 300 feet 
from the shore shaft, and plumb down from the surface, giving 
a line of that length to project the line of the tunnel from, but 
before that had 'been done it became necessary to deviate from a 
straight courst*, and in doing so an opportunity was afforded to 
.make the connection at an angle, and to avoid tlie expense and 
risk of sinking and protecting a tube in the lake. It was then 
determined to use as a line to project the tunnel from as long * 
line as could be obtained by plumbing down the shaft, the line 
thus obtained was only 7 feet and 4 inches long, and was plumbed 
down from the surface to the bottom of tlie tunnel, a distance of 
76 feet, the length of tunnel built from this line was 3952 feet. 

At the lake end a line 13 feet and inches in length was ob- 
tained to work from, by plumbing down tfie shaft a distance of 
110 feet, and down a tube driven from the surface through the 
arch of the tunnel just back of the shaft, from this lino about 
2700 feet of tunnel was built. When the connection was made 
the two lines were found to be 5 feet and 7 inches nearer togeth- 
er, measured at right angles, than they should have been, but 
when the insignificant length of the lines worked from the 
depth to which they were transferred, and the number of angles 
are considered the result was no worse than might have been ex- 
pected, as the connection was made at an angle the error was of 
no consequence to the work. 

The tunnel, from the shore shaft to the point where the con- 
nection was made, was built on an ascending grade, the elevation at 
the outer end being 2^ feet greater than at the shaft, the plan 
being to continue an ascending grade to the inlet shaft, but the 
soft material met with in sinking the inlet shaft prevented the 
carrying out of this plan, and the tunnel had to be commenced 
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ut a greater depth, as already stated, than the shore end, forming 
at the point of connection a summit elevated above the bottom 
of the shore end just half the diameter of the tunnel. To dispose 
of the air that would naturally accumulate at this summit and pre- 
vent the tunnel from tilling, a f inch ga8pi|)e was extended along 
the top of the arch from the higliest ])oint to the inlet shaft and 
thence to the floor of the crib. 

To facilitjite the movement of materials out of and into the 
tunnel a rail track wiis laid through its entire length; the 
cars used held about 20 cubic feet of clay each or 400 brick, and 
in the shore section were drawn by small mules. At distances 
about 1,100 feet apart, the tunnel was enlarged to feet 4 inches 
diameter for a distiinceof 50 feet to(>0 feet. This enlargement 
allowed the laying down of two tracks, and gave just sufficient 
room to pass- two trains of cars. The custom was in removing 
material from the tunnel to make up a train on the turnout near- 
est the face of the Avork, the workmen pusliing a full car from 
the face to the turnout aud returning with an empty one. As 
soon as enough cai's had been filled to make up a train they were 
hauled to the shaft by a mule and then raised by an elevator in 
the shaft to the surface. In taking materials into the tunnel 
the train of cars was drawn to the outer turnout by the mule^ 
and from there the curs were pushed to the face one at a time, as 
needed by the workmeu. The cement aud sand for the mortar 
were mixed dry, in eipial parts, and sent in bags to the face, 
when water was added as the mortar was needed. The water 
used was conveyed down the shaft and along the tunnel to the 
face through a gas pipe, which was extended as the work ad- 
vanced. The average progress made per day when no extraordi- 
nary interruption occurred was 9 ^^ feet. The monthly average 
for 20 months was 295 ^ feet. 

The greatest length built in one month was 423 feet, and 
during one week 111 |f feet was completed. All of these aver- 
ages and distances are for work done in one section of the tunnel 
For the purpose of ventilating the tunnel an 8 inch tin pipe 
was extended down each shaft and out through the tunnel to 
the face. Air was forced through these pipes by blowers driven 
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bj separate engines and so long as the Joints in the pipes could 
be kept tight the air in any part of the tunnel was good; for a 
part of the distance, wooden box pipes were used but they were 
8oon removed as it was found impossible to keep the joints tight 
and tin pipes substituted. 

Many items of interest were noted during the time the work 
was in progress, one of these was the discovery of what ap- 
peared to be the channel of an old water course, probably the 
ancient outlet for a stream draining a valley very similar in out- 
line to the Cuyahoga Valley. This channel is now filled with 
Boft clay and is from CO to 80 feet below the present bed of the 
Cuyahoga river. It was twice crossed by the shore section of 
the tunnel, and was followed for some distance by the lake sec- 
tion, the crib resting partly upon it. 

In making the preliminary borings care was taken to keep 
away from the proposed line of tunnel and the different borings 
were made alternately upon opposite sides of the line and about 
150 feet from it, the object being to ascertain the general char- 
acter of the ground, this was found to be so uniformly good in 
all the places tried that the presence of any unfavorable ma- 
terial was never suspected until the soft clay was entered. 

The workmen were at one time very much alarmed by a mov- 
ing mass of ice striking and breaking upon stationary ice nearly- 
over where they were working, they supposed it had grounded 
and was ploughing up the clay over them, and from the loud 
noise made, believed that the tunnel could not be more than 5 
feet below the water, some of them started for the shaft but were 
stopped by the foreman and persuaded to return to their work 
and he finally succeeded in convincing them that there was not 
leas than 30 feet of clay over any part of the tunnel. 

Subsequently the surveying party had an opportunity of lis- 
tening to the noise made by the passage of a steam barge and a 
large raft of logs, the puffing of steam, the turning of the wheel 
in the water, the rattling of the chains binding the logs together, 
and the noise made by the logs rubbing and striking each other 
was as distinctly heard as if only a few feet away; the tunnel at this 
point was 80 feet below the surface of the lake, the thickness of 
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the clay beiug 45 feet and the distance from the shaft about 
1,000 feet. On another occasion when working near the same 
place in the tnnnel, the same party heard distinctly the falling of 
rain drops on the surface of the lake over them. It was only 
when the lake was very still and during heavy showers that it 
could be heard. 

CASUALTIES. 

When the shore shaft had been excavated to within four feet 
of its proper depth a heavy flow of gas was met with coming 
up from the bottom, carrying with it just enough water to indi- 
cate by its bubbling the presence of gas. This happened on a 
Saturday evening just as the men were quitting work. On the 
following Monday morning Thomas Jackson, the foreman, and 
James Cribbens, a miner, started to go down the shaft in a 
bucket When about half way down Jackson struck a match, 
causing a fearful explosion of the gas, that threw Cribbens 
out of the bucket to the bottom of the shaft, a distance 
of nearly 40 feet, and set fire to the clothing of both of 
them. Jackson afterwards descended to the bottom of the 
shaft and brought Cribbens up, though fatally burned himself. 
The next morning Cribbens died from injury to the spine. 
Jackson lingered for a little over two weeks, when he died from 
the effect of his burns. Two other men who were standing near 
the shaft were severely though not dangerously burned. Both of 
them soon recovered. One of these men had a most miraciilous 
escape from death. At the time of the explosion he was stand- 
ing on a plank that lay across the edge of the shaft, and was 
blown up about 12 feet. Before falling again, a plank from a 
dump platform overhead fell across the shaft directly under him, 
upon which he fell, alighting in such a i)osition that he could 
cling to it and save himself from falling to the bottom of the 
shaft. 

Jackson was an old miner, and had worked from boyhood in 
English coal mines. He was fully aware of the fatal conse- 
quences that would result from setting fire to the gas, and fre- 
quently cautioned the men working for him not to smoke in the 
shaft. He said before he died that he could hot account for his 
rash act, knowing as he did that the shaft was filled with gas. 
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William English, a laborer on the crib during its erection in 
the lake, fell from the top of the wall, striking his head on the 
edge of a lighter that lay alongside, fracturing his skull, from 
the effects of which he died in a few hours. 

James Charters, a topman at tlie crib, whose Avork was to 
dump the earth from the cars into the lake, disappeared, unseen 
by any one, and is supposed to have fallen off the crib. The 
bottom of the lake at the opening in the crib was dragi]jed, but 
his body was never found. Three men were drowned at different 
times while going from shore to the crib in small boats — namely, 
Charles Ilampson, bricklayer, drowned by upsetting of boat 
near shore; James Sullivan, laborer, fell out of a boat while 
going to the crib in tow of a tug ; Michael Coyle, laborer, 
jumped overboard to recover an oar, disappeared before the 
others in the boat could reach him. 

While it is deeply regretted that the lives of any of the work- 
men employed should have been sacrificed, it is due to the con- 
tractor to state that no injury was done to any one on account 
of carelessness or want of proper precaution on his part or that 
of his agents, or from the failure of any of the fixtures or ap- 
pliances furnished by him for doing the work. On the 18th of 
January, 1871, the engine house and buildings at the shore shaft 
were burned down, and the machinery badly injured, causing 
considerable delay and a heavy loss to the contractor. 

Immediately after the explosion in the lake section of the tun- 
nel, Mr. Joseph McDoncll, a brother of the contractor, and super- 
intendent of the work for him; in company with George Dennon, 
foreman; started into the tunnel to ascertain the extent of the 
damage and to learn whether it would be possible to continue 
the work. Before starting they tried to trim and put in order a 
safety lamp, kept for use in just 'such emergencies, but could 
not get it to work to their satisfaction, and so started with open 
lights. When they had reached a distance of 2,400 feet from the 
shaft their lights came in contact with the gas, causing three 
distinct and separate explosions, following each other in quick 
succession. These explosions were indicated on the crib by 
clouds of dust and rubbish being thrown up, and by the lifting 
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of the cage in the shaft. The lights carried by the two men 
were, of course, blown out, and they were obliged to grope their 
way back, nearly a half mile, in the dark, to the crib. When 
they were brought to the surface they were found to be severely 
burned, not only on the exposed parte of the bodies, but on their 
backs, shoulders and arms by the burning of their clothing. 
They suffered intensely from their injuries for several weeks, bnt 
with skillful treatment recovered and worked in the tunnel until 
it was completed. 

The contractor, A. A. McDonell, is deserving of the highest 
praise for his energy and determination to overcome all difficul- 
ties, and for the faithful, substantial and satisfactory manner in 
which he executed a work demanding at all times the utmost 
care and watchfulness. The faithful manner in which Joseph 
McDonell carried out the directions given him, and the courage 
and perseverance displayed under the many and trying difficulties 
and dangers attending the work^ merited and received the com- 
mendation of your Board. The Messrs. Dclamater, contractors 
for building and placing the crib in position, completed their 
work in a manner creditable to themselves and acceptable to the 
city. 

Before the plans were prepared, T. R. Scowden, hydraulic en- 
gineer, then of this city, was appointed consulting engineer, 
which position he filled until the work was well advanced. While 
the plans were being pi epared he was frequently called upon for 
advice, and upon their completion gave them his approval. 

Through the kindness and courtesy of Mr. Chesbrough, City 
Engineer of Chicago, your engineer had ready access to the 
plans, estimates and other papers relating to the tunnel at that 
city; and also received from .him information and advice that 
was of great service in the prosecution of the work. The favors 
so generously and freely extended are hereby gratefully ac- 
knowledged. 

In the annual report to your Board for the year ending April 
Ist, 1869, an estimate of the cost of the proposed tunnel was pre- 
sented, amounting to a total sum of $325,000.00. This sum in- 
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eluded every item of cost to complete the tunnel and make the 
connections with the old afjiieduct. The work has all been done 
as contemplated and the expenditures liave been 6is follows : 

Tonncl $173,887 94 

Lake crib.inclading dwellinj;, lighthuuse and stone ontKide 109,666 63 

Lake shore shaft 7,678 06 

Inlet shaft In lake 10,308 60 

Connecting with old aqueduct at lake Bhorc and new engine houBC, including 

gate weUs 10,097 76 

Inlet extension ac*t., including all incidental expeunes 9,3(&2 64 

ToUlcost $320,351 72 

The following communication giving the result of compari- 
sons of the quality of the water furnished by the city before and 
after the completion of the lake tunnel shows a most gratifying 
improvement since the supply has been drawn from that source, 
and that the water now furnished is exceptionally pure. 

Cleveland, Jan. 26th, 1875. 
John WhitelaWy Superintendenl and Engineer of Water Works. 

Sir:— A comparison of the amount of solid matter dissolved 
and suspended in the water supplied to the city before and after 
the completion of the lake tunnel, shows that the quality of the 
water has been greatly improved. In November 1873, before the 
opening of the tunnel, the amount as determined in a sample of 
water drawn at the Cleveland Medical College, was 240 parts in 
a million. In November 1874, after tlie opening of the tunnel, 
in a similar state of winds, weather and other circumstances, 
the amount was but 131 parts in a million. 

That the water has been more clear and limpid is a matter of 
common observation, the amount of suspended matter has there- 
fore decreased in an important degree. In November 1873 this 
amount was 110 parts in a million. In November, 1874, it 
was but 12 parts in a million. It is not affirmed that the ratio 
of these numbers is an accurate measure of the improvement; 
such a measure could be obtained only by accumulating obser- 
vations through a series of years, but it is a proof that the 
improvement has been great The freedom of tlie water from 
a disagreable odor or taste is a matter in respect to which the 
pubhc do not need to appeal to the chemist. 

Organic matter is the most injurious impurity of a potable 
water. Such matter is contained in all water flowing over a 
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fertile soil. When water acciiinuhites in rivers, these organic 
matters are gradually oxidized and destroyed hy the action of at- 
mospheric oxygen dissolved in the water. If siitTicient time be 
allowed after the liust contamination, and if the motion of the 
water expose fresh siirfjixces to absorb oxygen from the air, or- 
ganic impurities may be so consumed as to give no longer any 
occasion for uneasiness. 

At the mouth of the Cuyahoga river this process is not com- 
plete, and its waters mingling with the waters of the lake, which 
has been purified by long exposure to the air, introduced organic 
matter into the supply of the city. In N'ovember, 1873, a test 
known to chemists as the permanganate test distinctly showed 
in five minutes the presence of organic impurity. But in No- 
vember, 1874, after the supply bog.in to be drawn at a greater 
distance from the mouth of the river, the same test, all the cir- 
cumstances being the same as in the previous experiment, failed 
to show as distinctly, even in two hours, the presence of easily 
oxidizable organic matter. In its relations to the public health, 
this is a most important advantage arising from the now completed 
improvements of our Water Works. We may now congratulate 
ourselves on the possession of a water supjily of a quality which 
leaves nothing to be desired. 

EDWARD W. MORLEY, 
Prof, of Chemistry^ Cleveland Medical College. 

It is not claimed that the water furnished through the tunnel 
will at all times be clear and colorless, for it is well known that , 
during the spring and fall months the water in the lake i? fre- 
quently colored by the clay washed from the banks and stirred 
up from the bottom near the shore for miles beyond the inlet to 
the tunnel. Such coloring matter, however, being nothing but 
pure clay, is harmless, and the quantity suspended in the water 
is so small that it simply gives it a slightly opalescent appear- 
ance, even during long continued storms; but it is claimed that 
the water now furnished is free from those objectionable organic 
impurities discharged into the lake by the river and sewers, and 
that were drawn through our old inlet and rendered the water 
formerly supplied so impure and disagreeable. 
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The following table gives the temperatures of the water for 
the ten months following the opening of the tunnel, and for 
the corresponding months during the two years preceding that 
event 

TABLE 

Showing the average temperatures of lake water for the following 
months in the years 1872, 1873 and 1874: 



MONTHS. 



YEARS. 



1872. 1 1878. 



1874. 



March. 
April.. 
May... 
June.. 
Jaly. 



32«.07 



46». 
50O.22I 



46 42 



Aoginst 

September. 
October .. 
November. 
December 



70".90 



77< 
69».86 

4S«.10 
32«.00 



33».00,33».66 

2«.0ti|37«.69 

53».06|49o.a0 



.68 
74'».1« 



74».10(W«.74 



68«.36 
57°.06 



85«.tt5 



630.63 
70».38 



69«.28 



39«>.4046».06 



84°.88 



The illustrations accompanying this report were drawn by Mr. 
John Carnegie, who also superintended the building of the crib 
and prepared the detail drawings for the same, and was architect 
for the new engine house. 

Respectfully submitted, 

JOHN WHITELAW, 
Superintendent and Engineer. 

Cleveland, 0., February 27th, 1875. 
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Waterworks PrMPiN^o Departmeot', January 1, 1875. 

To the Tnistees of Wafer Works: 

Gentlemen: — In accordance with the duty devolving upon me 
I herewitli submit a report upon the condition of the pumping 
machinery of the Water Works, with the amount of work done, 
and the repairs and improvements during the past year. 

January 1st, at 7 o'clock a. m. but one foot in depth of water 
was in the reservoir, but in the afternoon the ice trouble began 
to disappear, and on the following morning there was water 
enough to supply both pumps, and the reservoir was soon again 
filled with water to its maximum level. 

On the second day of March at 2 p. m. both engines were 
stopped for the purpose of 02>ening the new aqueduct and 
making connection with the old aqueduct at the lake shore; 
after a stoppage of six hours and twenty minutes both engines 
were again started to pump, and on the following day between 
the hours of 5 and p. ni. the water was flowing through the 
lake tunnel in to the pump wells, and pumped to the reservoir. 

On the 1st of April, at G:50 p. m., the west engine was stopped 
by the breaking of the gibs in the main pump cap connec- 
tion of the west engine, which were re})laced by a duplicate set 
On the 28th of June both engines were stopped for the purpose 
of opening the old aqueduct into the new one leading to . the 
pump wells of the new engines. 

On the 13th of July at 6:15 p. m. the west engine was 
stopped, caused by the fracturing of the lower valve chamber of 
the main pump ; the said fractured part was repaired with a 
forged iron plate well fitted and bolted. 

On the 18th of August soon after the west engine was set to 
work the gibs of the upper end of the air pump rod broke at the 
same time bending the strap, but no other damage was done; 
the said strap was repaired and a new set of gibs and key made 
for the same, repairs being made as soon as possible. 

The average depth of water in the reservoir for the year was 
eighteen and seven tenths (18 7-10) feet. 
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The engines worked during the year five hundred and sixty 
nine (569) days, the average running time per day being nine- 
teen hours and forty one minutes, a per diem increase of fifty 
one minutes. 

Number of strokes made by the east engine 2,621,650 

Number of strokes made by the west engine 2,541,675 

Total 5,163,325 

The average height above surface of lake to which water was 

pumped, one hundred and fifty seven and four tenths (157 4-10) 

feet. 

Duty of the east engine 39, 980.202 

Duty of the west engine 40,079,125 

pounds of water raised one foot high with each one hundred 

pounds of coal consumed in msiug steam and pumping, the 

coal used being bituminous slack somewhat mixed with nut coal. 

The pumps are working against a main pipe friction head of 
water of six feet six inches in the stand pipe, which is not taken 
into consideration in making up the duty of the engines. 

The following represents tlie number of gallons of water 
pumped by the Duplex engines. 

During the month of July 36,774,562 gals. 

During the month of August 77,239,722 

During the month of September, 59,482392 

During the month of October, 174,493,067 

Duringthe month of November 43,803,577 



« 

(( 
it 



Total number of gallons of water pumped, 391,792,820 " 
Tlie following are the repairs and improvements made during 
the year: 

Repaired the valve gear catch quadrants of both engines by 
fitting them with steel face pieces fastened with steel bolts, so that 
they can be replaced at any time with others. Put new rubber 
head valve in the air pump, and new bolts in the valve seat of 
the east engine; new brass valve in the cold water pump of east 
engine. 

Put new valve and valve seat in the lower chamber of the 
west main pump and new bolts in valve seat Overhauled the 
back connection feed pipes of both east and west boilers, put 
new joint bolts in the same and refitted the gauge cocks of the 
said boilers. Cleaned the back main flues between the boilers and 
smokestack and repaired brick work of flues and about the boilers. 
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Put new screeu fnimes with new copper wire screens in the 
pump wells of both engines. Made new screen frame for the 
gate house screen. Overhauled all the wiudows in the engine 
and boiler rooms and tower; repaired the wood work of the same 
and put them in good repair and painted them with one coat of 
good paint. Also repaired the front doors, and painted them 
with two coats of good paint. 

The engines, pumps and boilers are in good working order, 
bnt the renewal of the east main pump valves, and the steam 
valves and valve rods of both engines are needed as soon as it 
can be done; also the lower valve chamber of the west main 
pump, and the cold water cisterns of both engines. It is neces- 
sary, also, that a new coal bin be built for the east boilers. 

Fires were lit in the new boilers on the 20th of June, for the 
purpose of testing the joints of the boiler connections and steam 
pipes, steam was raised to a pressure of 35 pounds pei>» square 
inch, and the said boilers and their connections proved to be 
all right and ready for service. 

July Ist steam was let into the steam cylinders to test the 
joints and details of the same, and for the purpose of starting 
the engines if everything proved all right. 

On the 13th of July, soon after the fracture occurred in the 
valve chamber of the west main pump, I made this known to 
Mr. HoUoway, who willingly offered the use of the new Engines 
and furnished men to run and care for them. They were started 
at 9 p. m. of the same day and were kept in use up to 6 p. m. of 
the 23d of July, the time being nearly ten days of 24 hours per day 

The following work has been done for the new works: 

Made two new screen frames and fitted with new copper wire 
screens for the new aqueduct near the pump well of the new 
engines. Fitted up the woodwork for the wash rooms and 
closets for bcth engine and fire-rooms. Fitted up the two large 
doorways between the engine and boiler rooms, with brick work 
and wood work, forming the lower part into tool closets and the 
upper part windows — and so arranged that it can all bo taken 
away and replaced when needed. 
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Fitted the store-room with shelves and drawers, a stand for 
oil barrels and frame to form a rack for wrenches and other 
tools — made a good ca'pentor bench and vice bench for the work 
room. Made a good drawing table, and book case with drawers 
for the Engineer's room. Completed the stone work support of 
the main discharge pipe (of the new pumps) below the engine 
room floor, also the required stone cutting for the back flue walls 
of boilers and for gjis and water pipe connections and so forth, 
lor completing the details in finishing up the work in c >nnec- 
tion with both engine and boiler rooms. 

The boilers are covered with red brick clay and coal ashes ; 
the steam drums and pipes with boiler cement covering. The 
steam drums and boiler furnaces have been repaired by remov- 
ing a number of rivets and re-riveting the same; the said parts 
showed that the plates were not drawn well together (the said 
work being done in cold weather) the rivets becoming too soon 
cold for good work. 

Gas has been brought into both engine rooms and boiler rooms 
and is in use in both, and is found to be a groat improvement 
and convenience. 

Lamp-posts with gas lamps have been placed on the grounds 
between the two buildings in such manner as to light up each 
building on three sides, which makes it much more convenient 
for night work than before. 

Constructed a timber and pine plank floor on the south side of 
the new boiler house for the storage of coal. 

Built a timber and pine plank platform in the space between 
the steam cylinders and around the air pumps and between 
the said cylinders and main pump, level with Lake high water 
line. Laid a pine plank floor between the steam cylinders and 
between the main pumps. 

Various other rough carpentery jobs have been done for the 
new works. 

Put a cast iron self-adjusting support of main steam pipe in 
the wall between the engine and boiler rooms. 

Put four inch gas pipe column with cast iron flange to support 
the branch piece of steam pipe in the the engine room. 
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I beg to recommend that the catch basin of the boiler room 
have a cast iron lining, and that a four inch iron pipe be laid 
from the boiler house to the river, the said pipe connected with 
the boiler blow off pipe so that the hot muddy water blown from 
the boilers be carried direct to the river. ' Also that the north 
and back wall of the boiler house be repaired as soon as conven- 
ient and that semi-circle brickwork be built at each flue opening 
in the back wall of the boiler house, so as to permit of additional 
filling at the said point to protect it against any lodgment of 
water. The annexed schedule statement gives the engine re- 
cord of the year 1874. Also annexed is an inventory of tools, 
materials, and furniture at pumping works January Ist, 1875. 

Respectfully submitted, 

JOHN VIAL, 
Engineer in Charge. 
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INVENTORY 



Of Tools, Material and Furniture, at Pumping Works, Jan- 
uary 1st, 1875. 



NO. 



ARTICLES. 



1125 Tons of coal for Engines. 

35 GaUons of cylinder oil, 

70 Gallons of lard oil, 

25 Gallons of Mecca oil. 

15 Gallons of headlight oil, 

675 Pounds of tallow, 

200 Pounds of hemp packing, 

52 Pounds of rubber packing, 

4 Air pump, valves of rubber, 

2 Pieces joint and valve rubber, 
7^ Pounds of Tappet leather, 

185 Feet of 2-inch leather hose, 

2 Hose Pipes, 

1 Shaft for air pump connections 

2 Sets of gibs and keys for 

piston and pump caps, 

1 Brass valve for cold water 
pump, 

3 rsew valves for main pump, 

1 Valve chamber for main pump, 

1 Stop valve chamber and valve 
for main pump, 

1 Set gear for the same, 

2 Pieces of discharge pipe for 

main pump, 

1 Blank flange for stand pipe 

branch, 

14 Brass hand lamps, 

5 Globe lanterns, 

1 Square lantern, 

8 Brass oil cans, 

7 Tin oil cans, 

1 Threegallon tin measure, 

2 Onegallon tin measures, 
2 One-quart tin measures, 
2 Tin funnels, 

2 Tin tallow kettles, 

1 Tallow kettle and furnace, 
5 Stoves, 

3 Coal scuttles, 

2 Stove shovels, 

1 Knife frame and knife, 

2 Knives, common, 

4 Engine record books, 

1 Engine indicator (complete), 

2 Writing desks, 

1 Writing desk stand, 

2 Drawing tables, 
4 Common tables, 



NO. 



AUTICliES. 



4 Arm chairs, 

12 Common chairs, 

3 Cupboards or closets for tools, 
etc. 

g 1 Book case with drawers, 

2 Vise benches, 

3 Bench vises, 
1 Hand vise, 

1 Small portable vise, 
6 Files, 

22 C^old chisels, 

24 DriUs, 

8 Calking tools, 

2 Drills for boring stone, 

1 Reamer for boring stone, 

1 Hand hammer, 

4 Sledges (or sledge hammers), 
4 Screw wrenches, 

3 C'Opper hammers, 
3 Thermometers, 

275 Pounds of cotton waste, 

30 Pounds of white lead, 

10 Pounds of red lead, 

2 Gallons of linseed oil, 
^ Barrel soft soap. 



50 
1 
5 



Feet of f-inch rubber hise. 

Hand pump of galvanized iron, 

Coal wheelbarrows, 

(^arpenter's work bench, 

Hand Saw, 

Jack plane. 

Moulding plane. 

Two-inch chisel, 

One and one-half -inch gouge. 

Iron square. 

Hand brace. 

Bits for ditto. 

Hand axe, 

Club axe. 

Oil stone. 

Pairs of compasses, 

Pa^r of calipers. 

Grindstone, 

Drilling machine. 

Hand drill brace (geared). 

Bits for the same. 

Screw drivers. 

li-inch screw tap, 

l|-inch screw tap. 
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• INVENTOR Y— (Continued). 



NO. 



ARTICLES. 



NO. 



ARTICLES. 



2 l^-inch screw taps, 

2 1 inch screw taps, 

2 i-inch screw taps, 

1 i-inch screw tap, 

1 Stocks, 4 pairs of dies, 

1 Stocks, 1 pair of dies, 

1 Stocks, 2 pairs of dies, 

7 Small taps for ditto, 

8 Tap Wronciies, 

1 Ratchet drill brace, • 
6 Socket wrenches, 

5 Claw wrenches, 

22 Common wrenches, 

2 Key wrenches, 

3 Valve or gate wrenches, 

1 Drill post, 

2 Pairs gas pipe tonga, 

1 Blacksmitli forge, 

2 Blacksmith anvils, 

Pairs blacksmith tongs, 

3 Blacksmith chisels, 

2 Pairs blacksmith swages, 

1 Blacksmith flatting tool, 
11 Pairs of eye bolts, 

142 Bolts and nats for pump work, 

2 Screws for raising pump valves 
1 Lifting screw, complete. 

1 Ratchet lever for the same, 

1 Hack saw 

1 Crab winch, double geared, 

1 Pair 13 inch blocks, 

2 Pairs of inch blocks, 
1 Pair of 8-inch blocks, 

1 Pair of inch blocks, 

2 Single 17-inch blocks, 
1 Single 14-inch block, 

19 Fathoma of 3 inch rope, 



26 Fathoms of ••'•indi rope, 

22 Fathoms of 3-inch rope, 

9 Fathoms of 2i-inch rope, 

39 Fathoms of 4^* inch rope, 

15 Fathoms of 4i-inch rope, 

26 Fathoms of Scinch rop©^ 

28 Fathoms of 3i inch rope, 

66 Fathoms of 6-inch rope, 

10 Fathoms of 3-inch rope, 

11 Fathoms of 3^inch rope, 
13 Fathoms of 3 ^ -inch rope, 

2 Rope lockers, 

2 Pine way timbers, 12x12, 

3 Pine timbers, 8x8, 30 ft. long, 

2 Pairs of short sheer timbers, 
200 Feet of f-inch iron chain, 

1 Lead ladle, 

1 Set of ^-inch steel figure 

stamps, 

1 Platform scales (600 pounds), 

1 Steelyard seal ^ (2000 pounds), 
209 3^ feet furnace grate bars, 
260 Fiije brick, 

3 Barrels fire clay. 

Oat of lue (oil lampn.) 

2 Chandeliers, 

2 Bracket Lamps, 

1 Table lamp, 

3 Boiler room lamps, 

2 Brass valves of cold water 

pump, 

1200 Pounds of cast iron scrap, 

1 Stop valve chamber of main 

pump, 

1 Piece of discharge pipe. 
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SCHEDULE 

Sliowing the Miscellaneous Matenal at and around the Engine 
Houses December 31, 1874 



NO. 



ABTICIiES. 



4 Hand derricks wlLhout gearing, 

2 Large derricks with gearing, 
9 Wheelbarrows, 

1 Well pulley, 

. 1 Double block, 

3 Maals, 
1 Scoop, 

1 Melting ladle, 

2 Caps for sheet piling, 

4 Eyebolts for gate well covers, 
24 Sections of aquednct gates, 

1 Pair of iron pulley blocks, 

1 30-inch valve, worn out. 



NO. 



AKTICLK8. 



2 Sections of tunnel shaft, 

2 30inch tlange curves, 

1 Piece of 20-inch pipe 7 ft. long, 

1 Centrifugal pump and fixtures, 

1 Pony engine and fixtures, 

2 36-inch pipes, 

4 36-inch sleeves, 

1 80-inch sleeve, 

2 24-inch sleeves, 
1 30 inch curve, 

1 30inch to 24-inch reducer, 

2 Crowbars, 
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SCHEDULE 

Showing the Miscellaneous Stock and Material on hand at 
the Kcservoir. 



NO. 



A11TICLE8. 



1 30-incb wrench, 

1 6-iuch wrench, 

1 20*inch wrench, 

2 16 inch sleeves, 
4 10-lnch sleeves, 

1 8-inch sleeve, 

3 20-lnch sleeves. 

2 24-inch sleeves, 

4 30-inch sleeves, 

2 Pairs 30-inch clamps, 

3 Pairs 36-inch clamps, 

4 Pairs 24 inch clamps, 
2 Pairs 20-iuch clamps, 

5 Pairs 16 inch clamps, 

2 Pairs 20 inch socket clamps, 

1 Pair 10- inch soclcet clamps, 

2 Pairs 24-incli socket clamps, 
4 Pairs 0-inch clamps, 

2 Pars 4- inch clamps, 

3 Pairs 8-inch clamps, 
1 20 inch cap, 

1 16-inch cap, 

1 30-inch cap, 

2 30-inch curves, 

3 30-inch ^ curves, 

6 10-inch curves, 
2 8-inch curves, 
2 4-inch curves, 
1 3-inch curve, 

1 3-inch elbow, 

1 12-inch cross, 

2 8-inch crosses, 

3 6-inch crosses, 
' 2 4- inch crosses, 

4 4-inch cement crosses, 

3 4-inch cement tees, 
1 lOinch tee, 

4 6-inch tees, 
1 8-inch tee, 

1 6-inch sprinkler tee, 

1 36-inch to 24-inch reducer, 

1 10-inch to 3-inch reducer, 

3 12-inch to 6-inch reducer, 

1 4-inch to 3-inch reducer, 

1 24-inch to 20inch reducer, 

9 36-inch pipe. 



NO. 



ABTICLK8. 



1 
3 
2 
5 



2 
1 



1 36-inch pipe. 8 ft. long, 
1 30-inch pipe 8 ft. long, 
5 30-inch pipes, 

3 30-inch pipe 3 ft. long, 
8 24-inch pipes, 

1 24-inch pipe 10 ft. long, 
24-inch pipe 8 ft. long^ 
10 inch pipes, 
12-inch pipes, 
8-inch pipes, 

2 8-inch pipes 9 ft. long, 
20 ft. of lO-inch pipe, 
20-inch pipes, 
16 -inch pipe, 
36 ft. of 8-inch pipe in pieces 

from 5 to 8 ft. long, 
150 ft. of 6-inch pipe in pieces 

from 4 to 10 ft. long, 
166 feet of 4-inch pipe in pieces 

about 8 ft. long, 
6-iuch pipe, 
4-inch pipe, 
24-inch valve, 
24-inch valve (Scowden's,) 
2 20inch valves (Scowden's,) 

1 8- inch valve, 
4-inch valve, 
3-inch valve, 

Furnaces f6r melting; lead, 
Lead \x)ts, 
Melting ladles, 
set of calking tools, 
Tool box. 
Pails, 
Urindstone, 

4 Hods, 

2 Scythes, 
Sickle, 
Hoes, 
Hay rake, 
Lawn Mower, 
Monkey wrench, 
Manure fork, 

2 Lamp posts, 
35 Tons, estimated, scrap iron 



13 
1 
1 
1 



1 
1 
2 
2 
3 
1 
1 
3 
1 



1 
5 
1 
1 
1 
1 
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SCHEDULE 

Showing the miscellaneo us stock and material on hand at 
the Store Boom. 



NO. 



ARTICLES. 



NO. 



AKTICLB8. 



1 8-iiich tee, 

1 ^inch to 4-iDch tee, 

2 6-iDcb tees, 

2 4'iDch tees, 

3 8-iDch sprinkler tees, 
3 8-iiich curves, 

7 6-iiich curves, 

7 6-iDch elbows, 
1 4-iDch crofls, 

1 8-ioch pipe, 

14 feet of &>incb pipe, 

2 6-mch pipe, 

22 ft. cC^ioch pipe in pieces, 

3 12-inch pjipes, 

3 4-inch pipes, 

4 S-inch pipes, 

78 fi. of 8-inch pipe in pieces 
4 tolOft. 
4 cyl. valve boxes, 

4 valve boxes, 

2 10-inch to 6-inch reducers, 

1 S-inch to 4inch reducers, 

8 6 inch to 4-inch reducers, 

7 4-inch to 8-inch reducers, 
12 4-inch elbows, 

2 8-inch elbows, 
1 8-inch curve, 

5 4-inch sprinkler tees, 

6 6- inch sprinkler tees, 

3 lO-inch sleeves, 

8 8 inch sieves, 
11 6-inch sleeves, 

4 8-inch sleeves, 

1 4-inch sleeve, 

2 Pair 12-inch clamps, 
8 Pair lOinch clamps, 

8 8- inch valves, 
10 6- inch valves, 

9 4-inch valves, 
.17 8-inch valves, 

2 Barrels of cement, 
i Barrel of clay, 

18 Pails, 
8 Fire hjdrants, 
8 Fire hydrants out of order, 
1 Large derrick with gearing, 
8 Furnaces for melting lead, 
4 Melting pots, 
4 Melting ladles, 

3 ^ets of calking tools. 



26 Pounds white lead, 

8 Yards duck doth, 

8 Oil cans, 

5 Street lamps, 

110 Pounds of packing, 

2 Sledges, 

2 Axes, 

1 Saw, 

4 Hammers, 

800 Pounds of lead, 

2 Crow bars, 
28 Picks, 

21 Pounds of rubber gaskets for 
fire hydrants, 

1 Double block (pulley,) 

1 Set of double pulley blocks 

with rope, 

2 Sets of chains for pipe laying, 
1 Ladder, 

1 Derrick for test pits, 

116 Ft. of pipe drill rods for test 
pits. 

7 Globe valves, 

1 Pair tongs, 

2 Spidnkler boxes, 

5 Sprinkler box covers, 

6 2-inch nipples,. 

4 2-inch couplings, 

24 Ft. of 8-inch pipe (wrought,) 

1 Drill augur for test pit, 

1 Rimming augur for test pit 

1 20-inch wrench, 

8 6-inch wrenches, 

2 16-inch wrenches, 

1 80-inch wrench, 

2 Claw wrenches, 

4 Monkey wrenches, 

1 Set of scales, 

1 2 inch tin pump, 

1 Wheel-barrow, 

2 Ladle rests, 

2 Hydrant wrenches, 

i Ton of coal, 

1 Maul, 

1 Barrel of brass scrap, 

2 Tape lines, 

2 Store room sheds. 

2 8 inch water meters, 

2 i inch water meters. 
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SCHEDULE 

Showiiif]^ the stock, fumitnre, &c., on hand at the oflBce. 



NO. 


ARTICLES. 


NO. 


ARTICLES. 


3 


Desks 


1 


Picket, 


4 


Tables 


2 


Tape Lines, 


1 


Bureaa for drawings, 


2 


Picks, 


1 


Safe, 




Shovel, « 


1 


Office counter. 




10 inch drill clamp. 


16 


Chairs, 




8 inch drill clamp. 


1 


Clock, 




6 inch drill clamp, 


2 


Large Coal Boxes, 




Stop cock wrenches, 


1 


Ton of coal. 




4 inch wrench. 


1 


Drawing table. 




6 inch wrench, 


8 


Drawing boards, 




8 inch wrench. 


7 


Pictures, framed, 




8 inch claw wrench. 


1 


Stove (base burner) 


2 


Pairs tongs. 


58 


Yards carpet. 


2 


Spi Inkier wrenches. 


131 


Yards Linoleum Carpets, 


1 


Set of tapping tools and bag. 


1 


Roll drawing paper 


2 


Street washer keys. 


4 


Maps, 


3 


Coal scuttles. 




Plans, maps, sketches &c., of 


6 


Balls of twine. 




different kinds of work. 


2 


Pairs of rubber boots, 


2 


Door mats 


6 


Sprinkler couplings. 


1 


Barometer, 


5 


Lanterns, 


1 


Double gas light bracket, 




Model of crib. 


1 


Double gas light chandelier. 


822 


Stop cock numbers, 


10 


Single light brackets 




Monkey wrench, 


3 


Books, permit, cash and ledger 




Fire hydrant wrenches, 


1 


Book, pipe record, 




Cupboard for papers, reports 


1 


Letter scale. 




&c. 


4 


Bill books, 




Brace, 


1 


Transit, 


14 


Cement ferrules 


1 


Level, 


200 


Brass ferrules, 


1 


Target rod. 




Water cooler and stand. 


2 


100 feet chains. 


1 


Pair 2 inch pipe tongs. 



SCHEDULE 
Showing the stock and materials at tho crib. 



NO. 



ARTICLES. 



2 

1 

2 
4 

1 



Sections of tunnel shaft. 

Sail and row boat. 

Lanterns. 

Oil cans, 

Pair pulley blocks for boat 

hoij?t, 
Fresnel light of the 6th order 

for light house. 
Piece of 6 inch driving pipe 8 

feet long. 



NO. 



ARTICLES. 



1 Heavy sledge, 

1 Largeraonkey wrench, 

1 Crow bar, 

8 Tons of coal, 

2 Tons ot scrap iron, 

1 25 feet flag, (stars and stripes,) 

1 Orind-stone, 

1 Pile ram 

1 E^rth closet. 
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REPORT OF 



TRUSTEES OF WATER WORKS, 



To the Honorable City Council of Cleveland:' 

Gentlemen: — In presenting this the twentieth annual report 
of the Trustees of Water Works, we would call your attention 
to the information and recommendations contained in the report 
of the Superintendent and Engineer herewith submitted, and 
especially to thftt portion of it wherein he directs attention to 
the necessity of building a permanent superstructure upon the 
lake crib at an early day. It will be six years in August next 
since the present structure was placed in position, and although 
no serious signs of weakness have yet been observed, we know 
that the timbers above water are decaying, and believe that the 
improvement recommended should be made without unnecessary 
delay, and as soon as the plans are matured the Board will call 
upon you for the funds necessary for doing the work. Your 
attention is also called to the statement regarding the condition 
of the boilers for the old pumping works. We would state in 
this connection that we believe that with the sum authorized to 
be expended for building the land tunnel and purchasing a new 
pumping engine we can pay for the work for which the appro- 
priation was made and have a surplus nearly sufScient to pay for 
these new boilers. 

For general information regarding the condition of the works 
and tbe improvements made during the year, together with .the 
cost of the same, we refer you to the report of the Superinten- 
dent and Engineer and that of the Secretary herewith submitted. 
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The low price of pipe during the year enabled us, with the 
liberal appropriation made for that purpose by your honorable 
body, to lay a large amount of pipe in portions of the city too 
thinly settled to warrant the Board to make extensions from 
their own limited funds, while thickly settled and older portions 
of the city claimed prior recognition of their wants. At the 
close of the season's work about half of the pipe for which this 
appropriation was made had been laid, and with that laid and 
paid for with the fuuds at our own command amounted to 
nearly eleven miles. 

The still lower price at which we have contracted for pipe for 
the coming season leads us to believe that the quantity to be laid 
during this year will considerably exceed that laid last summer. 

Regarding the action of the Board in awarding the different 
contracts for material, work and machinery, they would state 
that they have been actuated by no other motive than a desire 
for the public welfare, and if the contracts have not in every in- 
stance been awarded to the lowest bidder, they have in all cas^ 
been let to the lowest ones having, in their candid judgment, 
the qualifications recited in the section of the municipal code 
governing the letting of contracts by Water Works Boards, and 
when doubts as to the authority conferred upon them by that 
section presented themselves, they took legal counsel and were 
governed in making awards by the advice thus received. 

In closing, we would respectfully acknowledge the co-opera- 
tion of your honorable body in granting the funds necessary for 
carrying out the improvements and extensions recommended 
by us. 

Respectfully submitted, 

NELSON PUEDY, 
WALTER BLYTHE, 
PATRICK SMITH/ 
Trustees of Water Works. 

Cleveland, March 17, 1876. 



SECRETARY'S REPORT. 



To the Trustees of Water Works : 

Gentlemen: — The cash receipts and disbursements by me as 
Secretary during the year 1875, including balances, are as 
follows: 

RECEIPTS. 

For water, includiog permits $114,720 28 

Sale of $50,000 6 per cent, water bonds 48,592 90 

Bills receivable 8,433 56 

Interest on same 451 28 

honning expense account 61 63 

Repairs account 744 10 

Pipe extension account 702 31 

Cash and cash items in office December 31, 1874 6,436 68 

Total $180,14274 

DISBURSEMENTS. 

Deposited in the City Treasury $169,080 26 

Water rent refunded 118 15 

Cash items transferred to bills receivable account 4,647 80 

Cash and cash items in office December 31, 1875 6,296 53 

Total $180,142 74 

In consequence of the change in time of payments for water 
the coUectioiJS id advance were for two months less time than 
heretofore, thus reduiung the yearly aggregate not less than fif- 
teen thousand dollars. 
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The amount of the bills and pay rolls certified to the City 
Auditor for payment is shown in the following ledger accounts: 

Running expenses. $ 63,405 40 

Repairs 12,310 36 

Pipe extension 95,782 08 

Construction 2,936 21 

Lake crib 1,319 80 

New engine 10,708 96 

New engine house 19 13 

Water meters 4,513 60 

Total $189,995 60 

The expenditures on the various accounts, after deducting 
credits, are: 

Running expenses $ 63,343 77 

Repairs 11,56626 

Pipe extension 95,079 77 

Construction 2,936 21 

Lake crib 1,319 86 

New engines , 10,708 96 

New engine house 19 13 

Water meters 4,513 60 

Total $188,487 56 

The monthly account with the City Treasurer is: 

DEBTOR. 

December 31, 1874, balance in Treasury $41,08135 

February, 1875, to cash 79 80 

March, to cash 436 58 

April, to cash 1,124 30 

May, to cash 764 55 

June, to cash 16,633 51 

July, to cash 21,175 46 

August, to cash 4.844 88 

September, to cash , 1.825 25 

October, to cash 33,116 66 

November, to cash • 29,100 34 

December, to cash 59,979 43 

Total $210,16161 
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CBUDITS. 

Bills and pay rolls certified to the City Auditor for payment 
from City Treasury : 

January | 4,10199 

February 4,071 27 

March. 1 6,879 18 

April 16,554 36 

May 16,816 04 

June . . 15,396 18 

July 7,160 46 

August 13,906 56 

September 27,401 63 

October 34,089 59 

November 25,257 90 

December 13,846 84 

Balance subject to Draft January 1, 1876 24,679 61 



Total $210,16161 

LEDGER BALANCE DECEMBER 31, 1875. 
FACE or LEPOBK. 

Construction $2,120,247 28 

City Treasurer 24,679 61 

Water meters 4,513 60 

Cash 6,29653 

Bonds $1,575,000 00 

Water rents ... 529,080 07 

atyof Cleveland 48,473 60 

Interest and Discount 3,183 35 



$2,155,737 02 $2,155,737 02 

BONDED DEBT. 

The bonded debt of the city for Water Works purposes has 
been increased during the year by the issue of fifty thousand dol- 
lars of SIX per cent bonds. The present bonded debt is : 

Six per cent, bonds due July 1, 1878 $ 25,000 00 

Six per cent, bonds'due July 1, 1879 25,000 00 

Seven per cent, bonds due January 1, 1879 400,000 00 

Seven per cent, bonds due October 1, 1880 75,000 00 

Seven per cent, bonds due January 1, 1881 100,000 00 
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Seven per cent, bonds due January 1, 1884 300,000 00 

Seven per cent, bonds due May 1, 1892 400,00000 

Seven per cent, bonds due May 1, 1893 200,000 00 

Six per cent, bonds due October 1,1895 50,00000 



$1,575,000 00 



The sinking fund of the city is pledged for the payment of 

the principal of nine hundred and twenty-five thousand dollars 

of the bonds, being the first six amounts specified, which fund 

is without doubt suflBcient for that purpose. The interest is 

paid by a general tax levied on all the taxable property in the 

city. 

Respectfully submitted, 

H. C. HAWKINS, 

Secretary. 
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REPORT OF 



SUPERINTENDENT AND ENGINEER. 



To the Board of Trustees of Water Works: 

Gentlemen: — The twentieth annual report of the Superin- 
tendent and Engineer of Water Works is herewith respectfully 
submitted: 

LAKE CRIB. 

The lake crib protecting the inlet shaft of the tunnel has been 
in position nearly six years, and as a natural consequence is 
beginning to show unmistakable signs of decay from the water 
line up to the floor timbers. It will, therefore, be necessary, at 
an early day, to prepare plans for a permanent superstructure to 
take the place of the temporary building now used. From the 
water line down to a depth of five feet the outer pockets were 
filled with concrete, as a foundation for a permanent structure 
whenever such a building became necessary. The expense and 
delay in preparing a foundation will therefore be unnecessary. 

During last winter two of the boiler iron plates fastened 
to the crib at the water line to shield the timbers from the cut- 
ting action of floating ice were torn off, and new plates have 
been put on in their place. 

The stone thrown around the outside of the crib to protect it 
from the action of storms, and to act as a brace to prevent it 
from rocking, having been leveled down by the undertow of the 
waves, it was thought prudent to add more and heavier stone, 
and in accordance with your orders, about two hundred cords 
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have been thrown into the lake against the sides of the crib. 
Two-thirds of these have a bulk of nine cubic feet and upward. 
When the work was completed the depth of water against the 
crib averaged about twelve feet; since the fall storms the depth 
has been increased and is now from twelve to eighteen feet. 

LAKE TUNNEL. 

There has been no interruption to the supply of water through 
the tunnel since its opening, and the quality of the water has 
been fully up to the standard claimed for it when the work was 
projected. During the very cold weather of last winter, when 
the lake was covered with an unbroken sheet of ice for nearly 
three months, the water had an insipid taste, as the natural re- 
sult of a want of aeration. With this exception, and the slight 
discoloration caused by clay washed from the bottom of the lake 
during heavy storms, the water has been good, and up to this 
time the water discharged from the river has never reached the 
crib. 

THE AQUEDUCT. 

Owing to the high stage of water in the lake, the old aque- 
duct has supplied the pumps with an abundance of water for the 
past year. No repairs have been required on the aqueduct, and 
the work of cleaning it out has been rendered unnecessary by 
reason of the high stage of water. 

NEW LAND TUNNEL. 

This new tunnel is to extend from the shore end of the lake 
tunnel to the pumping works, and is to take the place of the 
present aqueduct. It will be 2,580 feet long, and in form will 
be oval, the diameter being 5,} and G feet. The bottom will be 
ten inches lower than that of the lake tunnel at the shore end, 
and about 74 feet below the surface of Old River street. There 
will be two shafts, one at the pumping works and the other just 
west of the intersection of Weddell and Old River streets. 
Work will be carried on from both of these shafts at the same 
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time, so as to expedite its completion. No time should be lost 
in carrying out the work, as the demand for water will soon be 
greater than the supply that can be drawn through the old 
aqueduct. 

BUILDINGS AND GROUNDS. 

Tho repairs and improvements recommended by the engineer 
of pumping works in his last annual report have all been com- 
pleted. There has also been a large amount of work done in 
GUiug up the lot and taking up the springs in different parts 
of the grounds. For the latter purpose a drain or sewer 
has been built from the south side of the new building 
to the river bed, with catch basins located at such points as the 
engineer believed were necessary. A branch sewer extends from 
the main to the southwest corner of the lot, and takes in the 
water from the large spring that was the cause of so much 
annoyance last winter. I would recommend that the grounds 
be enclosed by a new fence during the coming summer, and that 
the portion in front of tho buildings be graded and turfed or 
seeded and laid out so as to present a more attractive appear- 
ance; also that the metal roofs of both buildings, including 
stand pipe tower, be painted. 

ENGINES AJfD BOILERS. 

The increasing demand for lake water has made it necessary 
to procure additional pumping machinery to be placed in the 
new engine house. The Cornish engines, no longer capable of 
pumping all the water required, are for the present only used as 
auxiliaries to the Cuyahoga Duplex engines during the summer 
and mid-winter months. There is therefore no adequate reserve 
power to rely upon in case of accident to the Duplex engines, 
and as the latter have not been overhauled or repacked for nearly 
a year, it is deemed prudent to run them with more care than 
would be necessary if there was the usual amount of power in 
reserve to rely upon in case of breakage. They have consequently 
been worked at a speed much slower than they are capable of 
making for the last half of the year, and during the fall and 
early winter months have pumped nearly all the water supplied, 



12 AnniiaZ Report of 

being assisted only at intervals by the Cornish engines. These 
latter engines are in good working order. The lower valve cham- 
bers of both of them, and the stop valve chamber of the east 
engine, are in the same condition as at the date of the last 
annual report,. The fractures have not caused any trouble 
during the year. I would recommend that these fractured 
chambers be renewed as early as possible. The new stop valve 
for the east engine has been on hand ready to set for more than 
two years, as has also a new lower valve chamber for the west 
engine; these, at least, should bo put in place as soon as an 
opportunity offers. The boilers for the Cornish engines have 
been in use for over twenty years, and are beginning to show 
signs of weakness; the iron in portions of them is now less than 
half its original thickness. I would thereforecall your attention 
to their condition and recommend that new ones be built for 
these engines without unnecessiary delay. The Cornish boilers 
built for the Duplex engines are not giving the satisfaction in re- 
gard to durability and economy in fuel that might be expected 
to result from the use of that well known style of boiler. The 
quantity of water evaporated per pound of coal consumed indi- 
cates a lack of heating surface and grate surface that makes it 
necessary to crowd the fires to a degree that must in time prove 
destructive to the boilers; and paradoxical as such a statement 
may appear to be, the great strength and rigidness of the flues 
will tend to hasten their destruction. 

MAIN PIPES. 

During the early part of the year the new engines pumped di- 
rectly into the supply mains, and such water as found its way 
into the reservoir did so after making a circuit of the city 
through the outlet pipes; the result was an extreme variation in 
the pressure of water in the pipes, amounting in some localities 
to sixteen pounds to the square inch between the strokes of the 
pumps. The connection valve between the old and new pump- 
ing mains has since been opened, allowing the surplus water to 
pass freely into the reservoir, thus making the pressure uniform. 
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With such a varying pressure on the mains it would naturally 
be supposed that the number of leaks would be greatly increased, 
but such was not the case, the number being no greater than 
usual. 

RESERVOIRS AND GROUNDS. 

The quality of the water now supplied is so much better than 
before the completion of the tunnel that the deposit of sediment 
on the slopes is scarcely perceptible, and it is not probable that 
the reservoir will require cleaning again for a number of years. 
The grass on the south part of the lot having nearly all died out, 
it is proposed to plow the ground and cultivate some kind of 
hoed crop for one season, to kill the weeds, after which it will 
again be seeded to grass. I would recommend that the fences 
be painted, and the bridges to the valve rods be either repaired 
or rebuilt. The walks, stairs and shrubbery are in good order. 

DISTRIBUTION. 

There have been laid during the year ten miles and 4,140 
feet of the different sizes of pipe, making the total quantity now 
in use of all sizes 01 miles and 3,521 feet. Eight-inch pipes 
have been laid in Superior street, between Water and Erie streets, 
in Seneca street, between Superior and Michigan streets, and in 
Champlain street, between Seneca and Ontario streets. These 
lines have been laid for the better protection of the property 
abutting upon them against fire. Thirteen new six-inch fire 
hydrants have been connected with these pipes in addition to 
the old ones, thus affording an abundant supply of water for all 
the steamers belonging to the Fire Department, at one time, in 
any part of the district embraced within the reach of these pipes. 
Six-inch connections have also been made with all the fire cis- 
terns in the lower portion of the city, where the supply pipe in 
the street was of that size or larger. These improvements have 
long been demanded, but the funds at the disposal of the Water 
Department have never been sufficient to enable the Trustees to 
satisfy the demand for pipe in streets where no pipe had previ- 
ously been laid. It was therefore deemed advisable to ask the 
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City Council to furnish funds with which to lay not only the 
pipes named^ but others of nearly equal importance, for protec- 
tion against fire. In response to the application of your Board, 
the special committee of the Council, to whom the application 
was referred, reported in favor of issuing bonds to the amount 
of $115,000 for laying pipes in a number of streets agreed upon 
by the committee and the Water Works Department, which re- 
port was adopted by the Council and the bonds were issued. A 
large portion of the pipe has been laid during the past fall, and 
the remainder will bo laid early in the coming season. It will 
be seen by the attached list of pipes that the proportion of large 
pipe laid is greater than during any previous year. 

FROST. 

The depth to which frost penetrated the ground last winter 
was greater than has ever been known since the water works 
were built. In many instances connections to fire hydrants and 
cisterns, and ends of pipes having no circulation, were found 
frozen at a depth of five feet, and the number of service pipea 
closed by frost was unusually large. It is impossible, however, to 
state the number, as only a small portion of them were reported 
to the officers of the Department. A large numbtr of hydrauts 
were found frozen during the very cold weather. The practice of 
opening them at such a time when the metal is filled with frost and 
the water in the pipes is scarcely above freezing point, is very un- 
wis9> and was no doubt the cause of the freeziug of a great many 
of them. It will be apparent to any one giving this subject a 
moment's thought that water at such a low temperature, coming 
in contact with metal filled with frost, will immediately form ice, 
and when the hydrant is closed, after trying it, the waste hole at 
the bottom through which the water remaining in the hydrant 
should waste, becomes clogged with ice and prevents the escape 
of the water. The next time the hydrant is examined, if in 
cold weather, it will, as a matter of course, be found frozen. 

All the hydrants used for fire protection should be examined 
each year before cold weather sets in, and such as need repairs 
or cleaning out should be put in good order, after which they 
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should not be opened in cold weather, excepting in case of fire. 
All pipe laid the past year was placed six feet below the grade 
line of the streets, and such lines of old pipe as were found frozen 
last winter were lowered to the same depth. The number of 
pipes broken last winter by frost was 57, and of branch pieces 6. 
The length of street deprived of water by reason of frozen pipes 
was 2,800 feet. 

METERS. 

The number of meters in use on the 31st day of December last 
was 111. The different sizes and number of each size is as 
follows : 

finch 13 

lincb 42 

liinch 24 

2lnch 22 

Sinch 7 

4iDch 3 

In addition to these are 15 hydraulic elevators, to each of 
which 18 attached a register that records the quantity of water 
used. 

SERVICE CONNECTIONS. 

The number of new service connections made with the dis- 
tributing pipes during the year is as follows: 

4 inch 9 

3 inch 2 

2 inch 3 

\\ inch 4 

1 inch 4 

finch 15 

Hnch 885 

Total in 1 875 922 

The whole number of service connections and their different 
sizes is as follows: 

Cinch 1 

4mch 22 

3hich 25 
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2 Inch 48 

Uinch 16 

linch 103 

ilnch 295 

I Inch 7,501 

Total of all sizes to January, 1876 8,011 

Of this number 1,662 are not in use, the greater portion of 
them having been laid only to the curb line in streets recently 
paved. 

OFFICE WORK. 

A new map of the city has been made on a scale of 400 feet to 
the inch, on which is shown the pipe system, tunnel, reservoir 
and buildings of the Water Works. A large number of street 
maps have also been made, on a scale of 100 feet to 1 inch, 
showing the location of service pipes, etc. These will be bound 
in book form, and when finished will be a complete record of the 
pipe system of the city. A book of recoid, simple and con- 
venient in form, has also been made, in which is given the loca- 
tion of every service stop cock in the city. 

METER RATES. 

Complaints have been made by some of our manufacturers and 
largo water consumers that the rates charged for water measured 
by meters are excessive, and higher than are collected by other 
cities. So far as we have been able to learn from official reports, 
there is but one other city in this country, where the water is 
pumped by steam power, in which the uniform meter rates ap- 
pear to be lower than in Cleveland. Chicago furnishes water 
through meters at a uniform charge of 10 cents for 1,000 gallons, 
the extreme height to which it is pumped being 133 feet. The 
elevation to which the water is pumped in Cleveland is 164 feet, 
and taking the price charged in Chicago as a basis for a rate in 
Cleveland, it should be VZ^ cents per 1,000 gallons as a uniform 
price. The rates in Cleveland, commuted from the published 
table, are as follows: 
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When 50«K) cubic feet is 


usodiD 


ail month 


,10 cenlE 


pe 


1,000 galk 


" 100.000 




" 


14 7-10 






" 200,000 






13 3- 10 






" 300,000 






13 4.10 






" 400.000 


• 




11 7-10 






" 500,000 






11 310 






" 600,000 






10 0-10 






" 700,000 




" 


10 7-10 






- 800,000 




" 


10 53-100 






•' 900,000 


• 




10 4-10 






" 1.000.00U 






10 39-100 







It will be seen that the water rates in Cleveland are, if due 
allowance is made for the difference in elevation to which the 
w^ter is pumped, lower than in Chicago when the quantity used 
exceeds 300,000 feet in six months. And it is from consumers 
using the largest quantities thiit the loudest complaints are re- 
wived. 

As in all other northern cities having Water Works, the ex- 
penditures for repairs on aceonut of the severe frosts of last winter 
have been iiniisiially large. The expense of lowering pipe and 
repairing such as were broken by frost has been charged to 
that account. 

The opportunity afforded to make general repairs on the ■ 
engines was also taken advantage of, and a considerable sum i 
expended upon them, as well as upon the buildings. 

The espenditnres for the year have been as follows: 

ItintNIKG EXFEHSEB. 

Labor P&7 rolls |17,H7^ 

Offleerenl ],10( 

Plumbing 40': 

Met«r boxes and carpenter work 1^ 

l*ipe fillings and globo valvM ■. 13( 

Brass work and fprriileg 42£ 

Heliotj-pe drawings for reports 'iTii 

Printing and stationery 281 

Advertising 8t 

Br«Rapump 1( 

Cartage and freight 8!! 

Qas bUlB (or office 1( 
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Manure for reservoir grass 53 50 

Making surveys, etc. , for new reservoir 371 50 

Sundries, traveling expenses, recording, broom, car fare 203 89 

$31376 50 
Credit 61 63 

Total $21,314 87 

ENGINE HOUSE EXPENSES. 

lAbor pay rolls $14,845 06 

Oa and tallow 1,369 92 

Coal 18,59856 

Gasbills 527 84 

Uardware, shovels, etc 161 68 

Blacksmi thing and iron work 72 93 

Cotton waste 60 15 

Boiler cbmpound 25 00 

Soap compound 18 40 

lied lead and oil 17 48 

Brooms 29 90 

Cement, fire clay, brick and mason work 25 16 

Carpenter work 48 99 

Rubber gaskets ... 3 09 

Total $35, 704 16 

RUNNING EXPENSES — CRIB. 

Labor pay rolls $ 72000 

Oil 80 55 

Sundries 1 59 

Total $ 811 14 

RECAPITULATION. 

OfHce, reservoir, and general expenses $31 ,314 87 

Engine house 35,704 16 

Crib -81114 

Total $57,830 17 
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WATER METER ACCOUNT. 

Watermetere $4.513 60 

CONSTRUCTION. 

Labor pay rolls $l.a54 82 

Use of engine and pump 

Sewer pipe and cement 

Brick... 

Lake sand, gravel and clay 

Stone 

Lumber 

Castings, manhole covers 

Cartage 

Printing, stationery and advertising 

Total. $2,936 21 

NEW ENGINES. 

Cuyahoga Steam Furnace Co., final estimate $10,669 74 

Fittings 26 72 

Advertising 12 50 



240 00 


285 60 


224 00 


90 75 


64 30 


24 80 


16 74 


89 00 


46 20 



Total $10,708 96 

NEW ENGINE HOUSE. 

Paid for sewer pipe $19 13 

CRIB. 

Stone around crib $1,309 86 

Advertising for stone 10 00 



Total $1,319 86 

PIPE EXTENSION. 

Uborpayrolls $15,833 79 

Cast iron pipe and castings delivered 55,598 57 

Valves 7,629 00 

Firehydrants 7.049 00 

Pig lead 5,237 79 

Paddling and paving 2,194 19 
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Cartage 

Blacksmi thing and iron work. , 

Hemp packing 

Paid tor damages 

Plambing and fitting 

Freight — 

Coal 

Scales 

Hardware 

Woodon plugs 

Ladlt's and lead furnaces 

Lumber and sprinkling boxes. 

Mason work 

Fire clay 

Advertising , 

Sundries, oil, car fare, etc., etc 



683 40 


335 5S 


226 00 


247 50 


159 07 


143 79 


98 35 


85 00 


50 34 


61 45 


41 07 


35 33 


24 00 


18 00 


20 00 


11 06 



$95,783 08 

Cre<lit 703 31 

Total $95,079 77 

KEPAins. 

Labor pay rolls $ 7^60 58 

Castings 316 94 

Blacksmithing and machine work 938 07 

Valves 367 00 

Plumbing 144 13 

Coal 194 60 

Cartage 566 77 

Twine and cloth 47 33 

liamps. etc 35 70 

Rubber gaskets 13 60 

Pipe and fittings 17 64 

Blocks and tackle 19 96 

Repairs on meters 23 83 

White lead 15 13 

Wooden pluers 13 05 

Globe valves 7 50 

Repairs on globe valves 2 50 

Pig lead 4 95 

Sundries, oil, etc 18 77 

Repairs on crib and boat 308 07 

Carpenter work and lumber for reservoir 61 56 
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ENQIKE HOUSS. 

Bapain od Comiah engineB tad boUers tl.4ST 40 

Ludamloil 22 88 

Cemant and aaad 70 95 

Lime. 10 9S 

Brick 06 00 

Fue brick mod daj 81 40 

Cwpeater work Mid lumber, 234 11 



Credit 

ToUl.. 



« 1,033 I 
|ia,300 : 



iz 
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ENGINE RECORD FOR 1875. 
Compound Duplex Engines. 



Coal Consumed. 




J&naary 

Pebruary. 

March. 

Aoril 

May 

Jane 

July 

Auinist 

Heptember 

October 

November 

December 



Totals and Av'gcs 



i.9 450 10, 

38 619 551 

3ll 7:t6 8ll 

30, 719, lo: 

31' 743 40 

30, '719 5 

31 7:^9 . . 

31 741 ... 

30, 70:V 56 

81 1 708. 60 

30 721 30 

30 691 ; 40 



361.806! 

454,031 

480,171 

432.r>92 

442.954 

486.908 

462,798 

419.9911 

488.1151 

45i0.02lt, 

385.870 

375,190, 



955,500 
1,128.(100 
1,102.400 
853,H0<) 
1»51,800 
970,400 
970.200 
892,000 
8fil.4O0 
.'•86.700 
880,500 
996,400 



Total. 



955..V)0 
1,128,000 
1,102,400 

a-is.soo 

951,800 
970.400 
970.200 
892,01X1 
861.400 
886 7' 
880.500 
996,400 



Gallons of 

Water 
Pumped. 



ige.ia-i.osi 

246,130,206 
260.300,700' 
234,608.123 
240,1 i5,;i63 
236,g47,T2*i 
2.-^.882.795 
227.«7M21 
237 502 142 
';27 692,812 
209 180,127 
201,390,499 



Height in 
Feet. 



159.4 

1.S9.28 

158.93 

168.87 

168 

158 07 

158 07 

157 

157 



K7 
. Mi 
1:8.00 
158.1 
158.3 



363|82»4. 26| 5,110,446, 11,449,100, 11,449.100 2.770,372,6761 158.41 
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NQINE RECORD FOB 1876. 
Eabt Enoikb. 



Both Edoines. 



f\ n 6S1 7 iKMlsl 143.»XI 339.UE 483,0»[ IOB.a9a,<MS lU.IS 
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SCHEDULE, 
Sbowing the dietribution of water for each month ia the 

year 1875. 





iiimi^ b. 


OnHonBOf 

KhRlne-. 




M0NTH8 


Per Hontb. 


A-S^.-™ 


perd.J. 


B;. 


J«nii«y 

FebnuUT 


»,BIS,£«I 


IO«,18B,roi 

He,i30,soa 
S80,aoo,Tim 
aM,6ce,iM 

840,1* JB3 
a6,M7,72B 
S5I),8t«,T0B 

sm.wo,m 


ios.nM,Bai 

s«o.am.7W) 
sM,508.isa 

M0.11»,a63 
161,100,978 

aT».oo4,s8a 
m,m,*ti 

!M9,M0,18a 
■809,180.121 


8.«SS.»B 
S.TM,3M 
g,8W.798 
7316,107 
7.T»6,9T» 
8,870,03! 
9.IWI,D93 
7,873,885 
8,309,875 
7,392.883 
6,972.870 
7.207.848 


4a.m 
«a.B9 

80. M 
MM 

80 8S 

»., 

80,21 
M.B7 

62.68 


104 

laa 

123 

lai 

130 

114 


















le.4IS,33D 

ll.78?,W0 
1.188,660 








Augnit. 

September 

OcWber 




December 


21,B8;,a«l 




Kiilf 


mjix..m 


S,r7P,S7I^6 


2,a:8,ri*B,Mi 


7,6(0,212 


.,,» 


m 
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V DumuBimD. 



1,4II.1IM 

1,W7.SSI 

a,t4fi,fiaT 

4,9aT,CTI 
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Showing the extension of water Dipe in 1875: 






Street 



Between what Points. 



Feet of 



Total. 



Rcmarki. 



12 Wlllflon avenoe. CroM in Raclid to 24 ft. a. East Pros 1.0&4 



10 Clark aTenne Crow in Burton to Pleasant 

10 Clark avenne — iT in Hitchcock to ea«t line Hitchcock 

10 Clark avenue. — Cross in Columbus to w. line Colnm's. 

10 Columbus Cross in Walton to s. hue of Clark... 

10 , Dt^rolt T In Scott to T la Oakland 

10 l':uclld avenne. . . . Cro#s lu Wlllson to TO ft. eoj^t Tllden. . 

10 Lincoln avenne. . T in Euclid to south Ime Euclid 

10 Oakland T in Detroit to north Une Detroit 

10 Scott Tin Detroit to south line Detroit 

10 Superior Cross in Willson to west line , 

10 Wlll8<m Cross in Euclid to cross m Superior. . ' 



8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 I 

8 

8 

8 



Champlaln 

Cutteod 

Detroit 

Detroit 

ICast Prospect... 

Prospect. , , 

Superior 

Superior. 

Superior , 

.Seneca 



2,153 

31 

47H 

45 

4i) 

IH 

4-2 

4,06? 



1,0M 



Seneca 

Seneca 

Water 

Willson avenue.. 
Willson avenne.. 



Alabama. 

Arlinc^ton 

Bnmham 

liarberavenoe.. 

nirch 

liond 

Burton 

Champlaln 

Carrol. , 

Cedar 

I 'hatham. 



6 
6 
6 
6 
6 
6 
6 
6 
H 
6 

6 

6 Courtland, 

6 ( lark avenne 

6 Clark avenue.... 

6 Detroit 

6 I [)ela>varo 

6 Dibble 

6 Dare 

6 Dunham 

6 Erin 

6 Pranklin 

6 (tiddioc^s avenne. 

6 Hf j?hland 

6 iHarmon 

6 Harbor 

6 Hanover 

6 Jennm^ avenue. 

6 Jersey . : 

6 Kentucky 

6 Kennard 

6 Kennard 

6 I.iawrcnce 

6 Liberty 



Cross In Seneca to cross in Ontario. . . 

T in Euclid north ... 

Cross in Kentucky to T in Scott 

Tin Oaklaud west 

T in WillHon to east line 

T in Willson wet 

Cross In Wlllson to east lino 

r In Erie to Public Square 

T In Water to Public Square 

Between 8 and 20 in. mains in Snp'r. . 

CroHs in Superior to north line 

Cross In Superior to cross in Michiijan 
From 20 inch main In Superior north.. 
Cross in Superior to n. line St. Clair. 
From 147 ft n. B. st. to s. line Julia, . . 



14,422 



Relald. 



T in Superior to Payne ave. 

Garden to Cedar 

r in SCO vil I to Woodland 

Columbus St. east 

T in Detroit to north line 

T in Superior north 

Buckley to T in Clark avenne 

Cross In Seneca west 

,Tin Fnlton east 

Cross in Kennard west. 

! Pearl street west 

I North line Franklin to T in Detroit 

j r in Columbus street east 

! W. line Scranion to cross in Jenniu;:^ 
;From 8 inch cross in Kentucky east.. 

, North line Payne avenue sou.th 

T in Willson avenue east 

T In Detroit south 

T In Euclid to 18 feet n. of Hough ave. 

T in Columbus west 

Pearl st. 260 feet e. of angle at Russia. 

Across at Euclid 

T in Euclid north 

T in Scovill to north lino Woodland. . 
C. in Bridge to con. pipe near Randall 

Cross in Clinton to Circle 

Cross in Clark avenne north 

Cross in Fulton south. 

Across Detroit. 

South line Prospect to cross in Sibley. 

Cross In Cedar south 

Cross in Superior to s. line St. Clair. . . 
T in Detroit street sonth. 



567 

«l 

3,l:w 

271 

56 

34 

58 

1,37!* 

l,iUS 

31 

3J' I 

765 .... Rclaid. 
24 , 

1 r l.> I 

I yirl^w • • • • 

l,Wl 



' 10,645 
971 
1,417 

HI 
25 

m) 

1,769 

40 I ReUid. 

52 



25 

751 

40 

1,5«U 

26 

16 

70 

32 

1,544 

28 

610 

U6 

86 

913 

1,164 

.^38 

178 

r)0 

66 

404 

.300 

907 

28 
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Showing the ezteoBion of water pipe in 1875, — Continited. 





LcDaaTBnne. ... 


Croaa in Willaon avenue uaaL 


7n 
ao 

s 

40 








*^ In S.^ to^aai llAe' '^iHi ii 
•row in V.'ca a». to cr*aB in Barbarav. 


i~;^^ 








'■l 

HA 
S5 

36 

W 

l,lilH 

1 

1.1BS 
40 




r ill Ettc'd a. M f I. N. of S. 1,.' of'Cort'a 




Profcaaor 


ISli::;--,::::: 




Tayl™ "!?;!!" 




T in bridge to N. U of Franklin at.. 
TlnPuUonalreet.we«t 

T iS Detr^al'w'N: El^of DMrolt M.' 










I^raln Blivct, aonU) 

T in Harbor at. to W. L. of Kmtnckj 

Id Hanover street 

Cross ID Lako at. 10 N. L. ot Lake at. 

Acrosa Vaalry BtrLfll ... 

i. L. of LonQn to oroaa in CarroU at. 

Woodland a vs. to Orange atreet 


Wliitmain 








ais 

494 

,1J 

as 

B38 

4«a 

353 
P39 

IHJ 

3»1 
IGO 










From 18 ft norlb of Olive at., north.. 
Croaa in Hanover atreei, weal 










m^- 


E. L.of SicrllnR to croaa In Lawrence 






N. L. ot Broadway lo T. in Cherry. . . 
Croaa in Barber avenue, noctH........ 

TinOnUrloatroet, wuet 

from*fLp!i)einBenecaae,,e»«t ... 


'^±r'--- 






1& 

871 


'mti' 








N. line ot Lake to Smninlt street.... 

F In Colambna street, eael. 

Cross In Columbue etreet, east 

SSiSSKSSS,b..r.:::: 














S^S::--*-' 




i 


i 


». llneWoodlaDilsvenDe, aontli 
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AmvUfOl Report of 



Of pipe taken up and relaid in 1875: 



St « Q. 



a o t. 



Street. 



Between what Points. 



Feet 
laid. 



Total. 



Remarkfl. 



8 
6 
4 

8 

6 
4 
6 
4 



Cham plain.. 
Champlaio . . 
[Inntington 

Irving 

Seneca 

Long 

Michi<ran 

Summit 

Waiwn 

Willey 



Croes in Seneca to cro«8 in Ontario. 

I ro88 in Seneca weet. 

Pro8i>ect 8treet to Garden 

T in IJroadway north 

Crowp in Superior to crosa In Mich. 

T in Seneca went 

CroKs in Sbneca ea^t 

Soneca street pipe east 

Crof>« in Lake street to north line. . 
Columbna to Pearl 



66Y 

40 

888 

447 

765 

90 

26 

ICO 

&2 

900 



s^aos 



^Cement. 



TOTAL PIPE LAID TO DEC. 81, 1875. 



Diameter of 
pipe in inches. 



36 



SO 



24 



30 



16 



13 



10 



8 



6 



Previoufl to 1875, 1,630 
l>aidinl875....l 



13,039 



Total 

Taken up in *76 



Total in use . 



1,680, 13,039 



10,254 



10,254 



1,630, 1.^^,039 10,254 



10,913 18,614 
10,918 12.514 
10,913 



12,514 



5.508 
1,064 



6,562 



43,656; .')1,8471 152,574 
14,422,10,6451 24,859 



67,978 



6,562 157,978 



62,492 



177,433 



62,492 



111314118,412 
8,471; 6W 



177,1331 117^ 



12O,285|U,106 
3,055 160 

73,966 



48,350 



435,651 



RECAPITULATION . 

48,860 feet of supply mam equal to 9 miles and 880 feet. 
435,651 feet of distributing main equal to 82 miles and 2,691 feet 



481,001 feet. 



91 miles and 8,621 feet. 



Trustees of Water Works. 
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Ghing size, number and location of stop gates set in 1875, 



No. 



Size in 
laches. 




Side of Street. 



23 



36 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
h 
8 
8 
8 
8 
8 
8 
8 
8 
8 
R 



W 11 ison avenue. 
WillMoi aveuao . 

Set in 1875 



6 
6 
6 


6 
6 





Colnmbos 

Clark avenae... 
Clark avenae . . . 
Clark avenae.. 
Clark avenue . . . 
Clark avenne... 
lilaclid avenue. . 
Euclid avenae.. 
Euciid avenue.. 
Eaclid avenue.. 
Euclid avrnae.. 
Eaclid avenae.. 
Kuclld avenue , 
Lincoln avenue . 
Oakland 



Sou til line of Enclid avenae. 
South line of East Prospect. 

South line of Walton avenae 



West 

East 

East 

Eaat 

tlaet 

East 



*• 
»» 



*« 

It 



Scott 

Superior 

Willson avenue , 

Wllluon avenue 

Willson avenae , 

Will* on avenue 

Willson avenae 

Willson avenue 

Total set in 1875. 

Banic.... fCon'ct'nvalvebet.41n. &8in. pipes 



am feet east of (Jlive. 

Eaift line of Danham. 

East 

East 

last 

East 

South 

North 

South 

West 

North 

Sou til 

South 

South 



Columbus. 
Burton. 
Pollock. 
Rhodes avenue. 
H itchcock . 
Willfon avenue. 



Russell 

Highland. 

M^ison. 

Tildeu. 

Kuclid avenae. 

Detroit. 

Detroit. 

Willson avenue. 

Kuclid avenue. 

Curtiss avenue. 

Quimby. 

Fay no avenue . 

3fts feet north of White avenue, 
sionth line of Superior. 



»t 
«< 
»* 
«« 
t» 

«( 
<( 
(« 
«t 
(< 

4( 



« hamplain , East line of 

Champlain 'West 

Detroit Went 

Detroit ' West 

Detroit iKatt 

; DeUolt I West 

iDetroit West 

hlast Prospect ! East 

Seneca North 



(t 



•I 

44 



41 

it 



*l 



North 
South 



Seneca 

Seneca 

j^eueca 

Seneca 

.Superior 

ISu|)erior 

'Superior 

Superior i We»t 

Superior West 

'Superior lEaHt 

! Water Bet. 30 in 



I* 



Seneca. 
Ontirio. 
Kentucky. 
Taylor. 
Birch 
Courtland. 
Wuverly. 
Willson avenue. 
Huperlor. 
Superior 
Champlain. 
In Superior bei. 8 In. and 4 in. pipes, 
lu Superior bet. 4 in. and 20 in. pipes 
East line of Willson avenue. 
Erie. 
Bond. 

Public Square. 
Bank. 
Water, 
and 4 in. pipes in Superior 



West 
West 



(t 

ti 



Watt r I Bet. 4 in and 8 m. pipes in Superior. 

I Willson avenue 'North line of B. 

Willson avenue South *• Prosser. 



Willson avenue 

Willson avenue 

Total 8 inch valves set in 1875. 

Alabama 

Alabama 

Arlington 

Arlington 

Bumham 

Birch 

Bond 

Burt m 

Burton 



North 
South 



ti 



.lulia. 
St. Clair. 



South line of Superior . 



North 
North 
South 
South 
South 
North 
North 
North 



t* 
<< 
«k 
tt 
•I 
tt 
It 
(t 



Payne avenue. 
Garden . 
Cedar avenue . 
Scovill avenue. 
Detroit. 
Superior. 
Cloud. 
Clark avenae. 



so 



Annual BepoH of 



Giving size, number and location of stop gates set in 1875. 
Continued. 




25 



93 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
ti 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 



Street 



Side of Street. 



Rurton North line of Cook. 

Cedar avenue i \Vt»»t line of Kennard. 

Conrtland I Son fh line of Detroit 

(\)tirtland 'North line of Franklin. 

Ohamplain West line of Seneca. 

('lark avenue , ;We»t line of Scranton. 

Clark avenue ' East Hum of Scranton . 

Clark avenue West line of Guitto. 

(■lark avenue iWcst line of JennlnsH. 

Dare avenue I South line of Detroit. 

Dibble avenue Ka»t line Wllliwn 

Du •ham avenne North line of Endid. 

Dunham avenue |Nortblineot llo^^h. 

Dunham avenue South line of Hough. 

Knn avenue [West of Columbus. 

OiddmKs iNorth line of Euclid. 

< .Iddingw .South line of Euclid . 

Harmon jSouth line of Scoville, 

Harbor .North line of John turect 

Hl<;hland... North line of KnclJd. 



North line of BrJdce. 
North line of Itroadway. 
hiapt lineof Fulton. 
North line of Clark. 
North line of Sibley. 
Noutb line of CiMlar. 



Harbor 
Irving — 
•fcrsey.... 
.lennfngs. 
Kennard. 
j Kennard. 

iKfUtucky North line of Dt-troit 

Kentucky South line of Detroit. 

' I..n\vrunce North line of Superior. 

llA'ua ' Kast line of Wilfson. 

I Luther 'Kast line of Willnon. 

'Marion WVhI line of Greenwood. 

IMurion hast line of Ski-d. 

Mlcbi;^an Kofet line of Seneca. 

' Mon^e 'South line of Euclid . 

Madison North line of Euclid. 

Madison Souihlineof Kuclid. 

Mill INorth line of Vega a ve. 

Mill 'South line of Barbc«r. 

Olive 'North line of Euclid. 



South line of (Jurtissj. 
North line of Kuclid. 
North line of Detroit. 
Wet^tlineof WiUson. 



Olive. 
RuB^ell.. 
St Paul. 
Sibley . . 

Sibley I We«t lino of Sterling 

^^Ibley 'West line of Greenwood. 

Scranton North line of Clark . 

Taylor South line of Franklin, 

Taylor INorth line of Bridge. 

Taylor 'North line of l»etroit. 

Taylor South Hue of Detroit . 

Whitman EaHt line of Harbor . 

Whitman ,E>ii*t line of Randall. 

Whitman Weal line of Kentucky. 

Wa8on Noilh Hue of Lake. 

Woodbine I Went line of Fulton. 




Weddall 

White . 

Waverly 

Valves for hydrant and cistern connectlona. 

Valves 8ct in 1875. 



North line of Detroit. 
KaHi lino of Willxon. 
South line of Detroit. 



Trustees of Water Works. 
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Giving size, number and location of stop gates set in 1875. — 
Continued. 



No. 



Size in 
inches. 



125^ 
144 

1 
1 
1 



Street. 



Side of Street. 



Belmont 

Bond 

College. 

Chnrch 

Fnlton Court. 

Hanover 

Hanover 

Hamilton 

Hamilton 

Hamilton 



North line of Orange. 
North lino of Superior. 
Bast line of Professor. 
West line of Hanover. 
West line of Fulton. 
Ni»rth line of Washington. 
South line of Division. 
West line of Bue:l. 
East line of Sterling. 
West line of Lawrence . 
South Hue of Cherry. 



Liberal 

Lawrence [South lino of Hamifton. 

Mill [North line of Barber. 

Nolile alley West line of Ontario. 



Summit. 
jSiiperior 
.Superior, 
.Superior 
Wood 



East line of Seneca. 

West line of Bond. 

Bet. 4 in. & 8, in. near E. L. Pub. Sqr 

West lino of Water. 

South line of Summit. 



3 
3 
3 



i Valves for hydrant and cistern connections. 
Valves set in 1875. 

Follet Court 

Wbeller Place. 

Valve for hydrant for Wallingford Court. 



a 



Valves set In 1875. 



RECAPITULiTION. 



Waterway in inches. 



36 


80 


24 


20 


16 


12 
2 


10 
23 


8 
26 


6 
93 


4 

144 


3 



Total. 
S91 



TOTAL NUMBER Olf STOP GATES SET IN STREETS TO DECEMBER Slst, 1875. 



Water way In inches 


36 


30 


24 


30 


16 
19 


12 


10 


8 

83 
26 


6 

291 
93 


4 


3 


Total. 






^t previous to 1875 


1 


12 


7 


12 
12 


10 
2 


57 
23 


4791 280 


1,254 


8etinl875 


144 


3 


291 


Total 


1 


12 


7 


19 


12 80 


109 


387 623j 283 


1,545 


Taken oat In 1875 










^ 








17 


17 






Total in use 


1 


12 


7 12 


19 


12 80 109 387 


623 


286 


1,528 






1 




. 
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Annual Report of 



FIRE HYDRANTS SET IN 1875. 



No. 



Street. 



Alabama. . . 
t Alabama... 
Alabama . . . 
[ Arllngtou.. 
I Arlington .. 
'Arlln^on .. 
Burton . . . , 
I Burton . . .. 

Burton 

I Burton. ... 
< Bnmham . . 
Belmont.. . . 

(lark 

i Clark 

rlark 

Clark 

Clark 

Clark 

Clark 

.Clark 

■ciark. 

Clark 

'Cedar 

Cedar 

.Conrtland.. 

College 

Cliamplain. 
Ichampltfin. 

j Detro t 

I Detroit. 

Detro t .... 
Detroit .... 
I Detroit .... 
Detroit .... 
Detroit .... 

Ka^le 

Dnnhara... 
Dunham.. . 
Dunham.... 
Dunham... 

Euclid 

Euclid 

h:uclid 

Kuclid 

Euclid 

I':uclld 

Euclid 

Euclid 

Kuclid 

Euclid 

Euclid 

Euclid 

Euclid 

Euclid. ... 

Erie 

Forest 

Franklin... 
Greenwood. 
Harmon.... 
Harbor..*. .. 

Harbor 

Hanover . . . 



Granger.. .. 

Fairtteld . . . . 

Huntington 

Unntington. 

Hamilton... 

Hamilton... 

Hamilton... 

Irving 

Jennings. . . . 



Feet. 



♦200 
334 

17 
458 
501 

83 
270 

88 



460 

• « • ■ 

S18 



181 

• • • • 

321) 



m 

205 

• • • 

30:i 

• • « • 

irw 

17:* 

89 

210 

357 
111 
198 

• ■ » • 

241 
160 
548 
S43 

• • ■ • 

390 
71 

281 

ITi 

191 

5« 

149 

U'l 

89 

77 

21 

90 

228 

^32 

19 



25 

204 
246 
114 
306 
319 
192 
140 



Location. 



Side. 



f=*onth of Superior i Ea«it. 

North of Payn© avenno [East. 

North of north line of Payne aventie. . , Vjm^ 

North of Garden j hnet. 

South of Cedar ayenue. t**^'*t. 

South of Cedar avenue East. 

South of Buckley 'Ea»t 

South of Train ! t:«su 

, At Cloud 'East. 

.At Kirt'and V^ti, 

South of Scovlll avenue We«t. 

.\t Orange , I East. 

< Eaf*t of Scranton avenae South. 

At Milton 'South. 

At Guitto 'South. 

At Newell iSouth. 

At Colombns South. 

Weft of Pleasant South. 

At Rhodes. South. 

I WcBt of Rhodes soath. 

At Clifford South. 

At Burton South. 

aHtofCase avenue South. 

'AtKennard North. 

South of Detroit... jWVst. 

.At University tNortb. 

West of Ontario South. 

At Ontario North. 

West of Kentucky ^outh. 

WcBt of Taylor South. 

lAtBIrch , North. 

: West of Dare jSouth. 

' East of Scott South. 

iWostof Srott 'Souih. 

Went of Wavcrly South. 

At Wheller Place. -^outh. 

I North of Euclid lEwft . 

South of Curtisa lEast. 

North of Curtiss \ East. 

At Hough aveuue jEatJl. 

We.?t of Olive North. 

Eastof Olive North. 

East of Olive North. 

W e«t of Dunham avenue N ort h. 

At Dunham avenue .North. 

East of Dunnam avenue \orth. 

v\ est of liuHHcll avenno. j North. 

Eant of Ru88cll avenue Norili. 

West of Highland North. 

East of Highiand ' North. 

West of Morw) avenue Ncirth. 

Wc.-^t of Madison avenue North. 

Wt'Ht of Park Place ,\arih. 

VVestof Tildtn 'North. 

North of Bolivar jEfigt. 

South of Scovlll avenue lEast. 



Ea««t of angle at Kussia. 
South of Scovill avenue. 
South of Scovill avenue 

North of Whitman 

A t John 



South. 

East. 

East. 

East. 

East. 

At Division Ei?t. 

At Prospect. ; West. 

East of Scranton avenue iNorth. 

South of Prospect W est. 

North of (iarcien ' West. 

South. 

South. 

Sduth. 

East. 



h ast of Bucll 

West of Buell 

West of Lawrence 

North of Broadway ex 

North of Clark avenue j Weat. 



Trustees of Witter Works, 
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FIRE HYDRANTS SET IN 1875.— Continued. 



No. 


Street. 


Feet. 


Location. 


Side. 


( 


Kcnnard 


275 

38 

167 

203 


1 
South of Tedar avenue i 


East 


Lawrence 

Lawrence 

I^wrcncc 


South of Hamilton ... 

South of St Clair 


Kart. 
Eaitt. 


North of Superior 

At Cherry 


East 




Liberal 


East. 


1 
1 1 

^ i 
J 1 

1 i 

\ 

1 


Michi'ian 


At Seueca 


South. 


Mill 


321 
lOS 
2fv4 
8U 
156 
3:7 
17 
3V/ 

"ais" 

200 

. ■ • . • . 

19 

30 

87 

328 


At Barber avenue 


West . 


Mill 


North of Barber avenao 


West. 


M..rion 


Went of (ireenwood ■ 


South 


Marion 

Mai ion 


Knst of Sked , 

WestofSked | 

North of Euclid avenue 

South of (urtiss 

South of Curtiss i 

Wei^t of Central Place 


South. 
South. 


Olive 


East. 


Olive 


EuPt 


Olive 

Ohio 

Snperior 

Superior 

Superior 


East. 
South. 


At Eiie ' 

Kast of Bond i 

West of Bond 

At Wood 

Knst side of Public Square 

Wef»t of Seneca 

East of Bank 

West of Bank 


North. 
North. 
North. 


Superior 

"Superior 

Superior 


North . 
North. 
North. 


Superior 

Superior 

Superior 


North. 
.Vorlh . 


At Water 

At Long 


North. 


Seneca 




East. 


Soncca 

S<:neca 


" i6' 

65 

406 

28i) 

83 

203 

«u 

177 
43 


A t Chainpiain j 


East. 


South of Summit 


Kast. 


Scranton 

Sil)ley 


N orth of Clark avenue 

West of Willson avenue 


West. 
South 


Sibley 


We>*t of < ireeuwood 


North. 


Sibley 


Kn.'^t of Qreenwrod 

South of Franklin ' 


North 


Taylor 


West. 


Taylor 

I'nvlor 


South of Franklin 

N orth of Bridge 


West 
West. 


I Tiivior . - 


North of Brtdfje 


\Vef*t 




NVili»*on 


South of Kuclid 

.At Prospect 

AtSibhy 

North of Euclid avenue 


West 


Wlllson 


Ejitt. 


WlUfon 




Wt'sl 


;Wil!wn 


2a-i 

3l4 


West. 


iWill.«on 


North of i-.uelid avenue 


Wctst . 


1 'wili«on "' 


South of Manoii 


West 




WillHon 


.\t lIou«'h avenue 


West 




WillKoti 


.... IAt Ouiinbv 


West. 




WillMon 

\Villiw)n 


42 


South of Moses 


West. 




A t 1 .i-na avenue 


West. 




WillM)n 


. . . . '.\t Sixth aveniio ... 


West. 


iWill}«m 




j.\t White avenue 

Noi th of White avenue 


Wfst. 


Willr«on 

WillKou 


3W 


West. 


At Luther 


West. 


WilJKon 




At i)l»jble 

iAt Superior 

jNorth of Su|)erlor 

South of Pro^Her 


West. 


Willfon 

! .\ illHOU 


• • • • 

371 
:j31 


West. 
West. 


IWiil^ou 

WillKon 


West. 


IAt i»oulh line of Kindavater 

Scmth of St. Clair 

North of Ensii^n 

At Diamond Park 


West 


Willwin 


26 


West. 


Willson 

WillHon 


East. 
East 


[WilUon 


* 


At JuilH street 

East of W^illson avenue 

Weft of Rjindail 

East of Randall 

West of Kentucky 

At -UiUtnlt ... 

South of Woodland 


Kas*. 


White 

vv hitman 


1 330 

21 

273 

7 


>outh. 
South. 




Whirman 


South. 




Whitman 


South. 




Woo<l 


West. 


Wrtllini'forri court. 


i 317 
1 . ...... 


East. 


1 !Wi-«t River 


Northwest corner of Main 


West. 


13»i 

VI 
tt3 


Sii In 1875 T.T.T. T.. 






Sol previous to 1875 


1 






Cbanyed in 1875 


1 






Total number in use. . 


• ••••• • 
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jlnnual Report of 



HYDRANTS CHANGED. 



No. 


StreeU. 


O 


Location. 


Water 

way. 


Side. 


1 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


• 




ChAmDlftin 


25 
9A^ 


At Ontario 


6 


Knrth 




Engle 


At Whcller Place 


4 'South. 




Erie 


Bolivar 

Kast of Scrauton 

At PrOSDCf t 


4 Eaat 




Fairfield 


4 North, 




(imiiirer 


4 IWeet. 




HuntiofftOQ 


North of Garden 


4 WMt 




Irvine 


192 

377 

10 


North of Broadway 

At Seneca 


4 

4 
4 
6 


Kast 


Michimn 


KaKt 


l>hlo 

Bcneca 


West of Central Place 


SoBth. 


Al Chtmplaln 


RiUit 


Soneca 


South of Summit 


4 East 




West Ulvcr 




At northwest corner of Main 


4 East. 


12 


Total flro hydrants c 


changed in 1S75. 









N. B— The Lowry Hydrant at Saporlor and Water streets was taken np. 

FIRE CISTERNS CONNECTED. 



No. 



Streets. 



Location. 



Remarks. 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Bond 

Bank 

I'edar 

JC'ourtland 

Custcad , 

Krlc 

((biddings avenue 

i Huron 

lOntarlo 

U'roHpect , 

Pleasant , 

Superior 

Taylor 

Water 



At Superior 

At Superior 

At Clevo 

At Detroit 

At Knclid avenue. 
At Euclid avenue 
At RucHd avenue 

At Proppect 

At St. Clair 

At Ontario. 



Donble connection. 
Double connection. 
Connection enlarged. 



Connection enlarged. 

Connection enlarj^cd. 
Connection enlarged. 
Connection enlareed. 



At Clark avenue 'Connection enlirged. 



West lino of Public Square 
At Detroit 
At St. Clair 



Doable cobnection. 
Connection enlarged . 



14 Total fire cisterns connected. 



FIRE CISTERNS DISCONNECTED. 



1 
1 



Cedar avenue . , 
Scovill avenue , 



At Sterling avenue. 
At Forest street. 



8 'Total fire cisterns disconnected. 



Trustees of Water Works. 



35 



INVENTORY 

Of Tools, material and Furniture, at Pumping Works, January 
Ist, 1876. 



3 thermometers, 

1 barometer, 

100 lbs. oottoQ waste, 
125 lbs. of white lead, 
25 lbs. of red lead, 

2 gaUons of linseed oil, 

50 feet of f Inch rubber hose, 

1 hand pump, galvanized iron, 

5 coal wheelbarrows, 

1 carpenter's work bench, 

1 hand-saw, 

1 jack plane, 

1 moalding plane, ; 

1 two inch chisel. 

1 one and one-half inch gauge. 

1 iron square, 

1 hand brace, 

7 bits for same, 

1 hand axe, 

1 dab axe, 

1 oil stone, 

2 pairs compasses, 
1 pair of calipers, 
1 grind stone, 

1 drilling machine, 

1 hand drill brace geared, 

7 bits for same, 



8 brass oil cans, 
7 tin oil cans, 

1 three gallon tin measure, 

2 one gallon tin measures, 
2 quart measures, 

2 tin funnels, 

2 tin tallow kettles, 

1 tallow kettle and turnace, 

5 stoves, 

3 coal scuttles, 

2 stove shovels, 

1 knife frame and knife, 

2 knives, (common), 

4 engine record books, 

1 engine indicator complete, 

2 writing desks, 

1 writing desk stand, 

2 drawing tables, 

4 common tables. 
4 arm chairs, 

12 common chairs, 

3 cupboards and closets for tools. 

1 book case with drawers, 

2 vise benches, 

3 bench vises, 
1 hand vise, 

1 small portable vice, 

6 files, 

13 cold chisels. 



2 screw drivers, 

lone and one half inch screw tap^ 

1 one and one fourth inch screw tap 24 drills, 

2 one and one half inch screw taps, 8 caulking tools, 

2 one inch screw taps, 2 drills for boring stone, 

2 seven-eighth inch screw taps, 1 reamer for boring stone. 



36 



Annual Report of 



1 three fourth inch screw tap, 
1 stock, 4 pairs dies, 
1 stock 2 pairs dies, 

7 small taps for same, 

8 tap wreoches, 

1 ratchet drill brace, 
6 socket wrenches, 

5 claw wrenches, 

2 key wrenches, 

3 valve or gate wrenches, 
1 drill post, 

4 pairs gas pipe tongs, 

1 blacksmith's forge, 

2 blacksmith's anvils, 

6 pairs blacksmith's tongs, 
2 blacksmith's chisels, 

11 pairs eye bolts, 

142 bolts and nuts for pump work, 
2 screws for raising pump valves. 
1 lifting screw samplete, 
1 ratchet lever for same, 
1 hack saw, 

1 pair 13 inch blocks, 

2 pairs inch blocks, 
2,200 tons of oal, 

135 gallons of cylinJer oil, 

4") gallons of lard oil, 

CO gallons of Mecca oil, 

700 pounds of tallow, 

150 pounds of hemp packing, 

4 air pump rubber valves, 

7 J pounds of tappet le^ither, 

1H5 feet of 2 inch leather hose, (bad) 
2 hose pipes, 

1 brass valve for cold water pump, 

2 new valves for main pump, 

1 stop valve chamber, and valve for 
main pump, 

1 set gear for same, 

2 pieces of discharge for main pump, 
1 blank flange for stand pipe branch, 

12 brass hand lamps, 

5 globe lanterns, 
1 square lantern. 



1 hand hammer, 

2 sledges, 

4 screw wrenches, 

3 copper hammers, 

1 pair of 8 inch blocks. 

1 pair of 6 inch blocks, 

2 single 17 inch blocks, 

1 single 14 inch block, 

10 fathoms of 3 inch rope, 
26 fatboms of 3 inch rope, 
22 fathoms of 3 inch rope, 

9 fathoms of 2^ inch rope, 
33 fathoms of 4^ inch rope, 
15 fathoms of 4^ inch rope, 
26 fathoms of 3^ inch rope, 
28 fathoms of 3^ inch rope, 
66 fathoms of 6 inch rope, 

10 fathoms of 3 inch rope, 

11 fathoms of 3| inch rope, 
13 fathoms of 3^^ inch rope, 

2 rope lockers. 

2 pine way timbers 12x12, 

3 pine timbers 8x8 30 feet long, 

2 pairs of short sheer timbers, 
200 feet of | inch iron chain, 

I lead ladle, 

1 sot of \ inch steel figures and 

stamps, 
1 platform scale 000 pounds, 

1 steel yard scale 2,000 pounds, ' 
200 'A\ feet grate bars, 

200 fire brick, 

3 barrels of fire brick, 

2 minute glasses, 
out of use (oil lamp), 
2 chandeliers, 

2 bracket lamps, 

1 table lamp, 

3 boiler room lamps, 

2 brass valves of cold waier pumps, 
1,200 pounds of scrap cast iron, 

1 stop valve chamber of main pump. 
1 piece of discharge pipe. 
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Showing the miscellaneous material on hand at the Keservoir. 



1 thirty inch wrench, 
I six inch wrench, 

1 twenty inch wrench, 

3 sixteen inch sleeves, 

2 twenty inch sleeves, 

2 twenty-four inch sleeves, 

4 thirty inch sleeves, 

2 ten inch sleeves, 

3 six inch sleeves, 
3 four inch sleeves, 

3 p%irs 30 inch clamps, 

3 pairs 36 inch clamps, 

4 pairs 24 inch clamps. 
2 pairs 20 inch clamps, 

5 pairs 16 inch clamps, 

2 pairs 20 inch socket clamps, 

1 pair 16 inch socket clamps, 

2 pairs 24 inch socket clamps, 
1 twenty inch cap, 

1 twelve inch cap, 

1 thirty inch cap, 

2 thirty inch carves, 

2 thirty inch, one half curves, 

6 sixteen inch curves, 

2 eight inch curves, 

3 four inch elbows, 

2 eight inch crosses, 

3 six inch crosses, 

2 four inch crosses, 

4 four inch cement crosses, 
4 four inch cement tees, 

1 eight inch tee, 

3 six inch tees, 

1 eight to four inch tee, 

2 six to four inch tees. 



1 twenty- four inch pipe 10 ft. long. 
1 twenty-four inch pipe 8 feet long, 

5 ten inch pipes, 

1 twelve inch pipe, 

8 feet of 13 inch pipe, 
43 feet of 10 inch pipe, 

6 eight inch pipes, 

3 eight inch pipes 9 feet long, 

2 twenty inch pipes, 

1 sixteen inch pipe, 

45 feet of 8 inch pipe in pieces 
from 5 to 8 feat long, 

10 six inch pipes, 
12 four inch pipes, 

48 feet of 4 inch pipe in pieces 8 
feet long, 

2 three inch pipes, 

11 feet of 3 inch pipe, 

1 twenty- four inch valve, 

1 twenty- four inch valve ( Scowden), 

2 twenty inch valves (Scowden), 

1 three inch valve, 

2 lead pots, 

3 melting ladles, 

1 set of calking tools, 

1 tool box, 

20 picks, 

1 axe, 

1 sledge. 

1 reservoir and hydrant wrench, 

1 pair of calipers, 

4 six inch wood plugs, 

2 water pails, 

1 fifty foot tape line, 
1 grindstone, 
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1 thirtj-six to twenty-foar inch 
reducer, 

6 twelve to six inch reducers, 

1 twenty-four to twenty Inch re- 
ducer. 

1 four to three inch reducer, 

9 thirty -six inch pipes^ 

1 thirty inch pipe 8 feet long, 

1 thirty inch pipe 8 feet long, 

5 thirty inch pipes, 

3 thirty inch pipes 3 feet long, 

8 twenty- four inch pipes. 



2 scythes, 

1 sickle, 

5 hose, 

1 hay rake, 

1 lawn mower, 

1 monkey wrench, 

1 manure fork, 

2 lamp posts, 

2 valve boxes. 

3 tons scrap iron (estimated), 
1 marking brand, C. W. W. 



SCHEDULE 

Showing the miscellaneous stock and material on hand at the 
Engine House. 



4 hand derricks, 

1 large derrick with gearing, 

4 wheelbarrows, 

1 well pulley, 

1 double block, 

1 maul, 

1 scoop, 

1 melting ladle. 



2 caps for sheet piling, 

4 eye bolts for gate well covering, 

24 sections of aqueduct gates, 

1 pair of iron pulley blocks, 

2 pieces of 6 inch driving pipe 8 1 lantern, 

feet long. 



1 pile ram, 

2 sections of tunnel shaft, 

1 twenty inch pipe 7 feet long, 
1 centrifugal pump and fixtures, 

1 pony engine and fixtures, 

2 thirty-six inch pipes, 

4 thirty-six inch sleeves, 

1 thirty inch sleeve, 

2 twenty-four inch sleeves, 
1 thirty inch curve, 

1 thirty to twenty-four inch reducer, 

2 crowbars. 



SCHEDULE 

Showing miscellaneous material on hand at Crib. 

2 sections of tunnel shaft, 1 large monkey wrench, 

1 sail and row boat, 1 crow bar, 

2 lanterns, 8 tons of coal, 

4 oil cans, 2 tons of scrap iron (estimated), 

1 pair of pulley blocks for boat 1 twenty-five foot flag stars and 

hoist, stripes, 

1 Fresnal light of 6th order, for 1 grindstone, 

light house, \ earth closet. 
1 heavy sledge. 
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SCHEDULE 



Showing miscellaneous material on hand at store room. 



1 ten to eight inch tee, 
3 ten to six inch tees, 

2 eight inch tees. 
2 six inch tees, 

5 four inch tees, 

1 eight inch sprinkler tee, 

2 six inch sprinkler tees, 

3 four inch sprinkler tees, 

5 three inch sprinkler tees, 
1 six to four inch tee, 

1 ten to 8 inch cross, 

2 eight inch crosses, 

3 sax inch crosses, 

6 foor inch crosses, 

7 eight inch, one-eighth curves, 
9 six inch, one-eighth curves. 

4 four inch curves, 
3 three inch curves, 

3 six inch reversed crqpses. 

8 six inch elbows, 
6 four inch elbows, 

5 three inch elbows, 

5 ten to six inch reducers, 

6 eight to four inch reducers, 

9 six to four inch reducers, 
13 eight to six inch reducers, 
4 four to three inch reducers, 
1 four to two inch reducer, 

6 twelve inch sleeves, 
6 ten inch sleeves, 

9 eight inch sleeves. 

10 six inch sleev^, 
9 four inch sleeves, 
6 three inch sleeves, 



12 pails 

2 large derricks and gearing, 

3 furnaces for melting lead. 

4 melting pots, 
3 melting ladles, 

3 sets of calking tools, 
2^1ong handle shovels, 

4 hand lanterns, 

3 three inch goose necks for hydrants 

25 lbs. of white lead . 

3 yards of duck cloth, 

3 oil cans, 

3 srtreet lamps, 

2 sledges, 

1 axe, 

1 saw. 

2 hammers, 
600 lbs of lead, 

2 crowbars, 

3 extra top valve box frames. 

4 three inch brass cocks, 

10 lbs. rubber gaskets for hydrants. 
1 double block pulley, 

1 set double pulley blocks, with ropes 

2 sets of chain for pipe laying, 
1 ladder, 

1 derrick for test pits, 
116 feet pipe drill rods, 

1 pair tongs, 

2 pair pipe tongs, 

1 sprinkler box, 

2 sprinkler box covers, 
6 two inch nipples, 

24 feet 2i inch pipe, 
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4 pair 12 inch clamps, 
7 pairs 10 inch clamps, , 
6 eight inch clamps, 

6 six inch clamps, 

5 four inch clamps, 
5 three inch clamps, 

1 twelve inch pipe, 

21 feet of 10 inch pipe, 

5 eight inch pipes, 

95 feet of 8 inch pipe in pieces, 

6 six inch pipes, 

70 feet of 6 inch pipe in pieces, 

24 four inch pipes, 

149 feet of 4 inch pipe in pieces, 

5 three inch pipes, 

26 feet of 3 inch pipe in pieces. 

5 cylinder valve boxes, 

4 No. 1 valve boxes, 

2 valve boxes, 

3 top and bottom valve box frames, 

5 eight inch valves, 

1 six inch valve, 

5 four inch valves, 
11 three iuch valves, 

6 three inch Manning valves, 

7 six inch hydrants ( vVood's), 

2 four inch hydrants (Wood's), 
1 four inch hydrant (Woo /p), 

8 three inch single hydrants, 

1 Lowry h) drant, 

2 barrels cement 



1 drill anger for test pit, 
1 rimming angur for test pit, 

1 twenty-inch wrench, 

2 sixteen -inch wrenches, 
1 thirty-inch wrench, 

3 six-inch wrenches, 
3 claw wrenches, 

1 three-inch wrench, 

1 air cock, 

3 monkey wrenches, 

1 pair grappling tongs, 

2 sets Fairbanks' scales, 
1 two-inch tiu pump, 

1 wheelbarrow, 

3 ladle rests, 

1 sprinkler wrench.. 
3 hydrant wrenclies. 
1 reservoir wrench, 

1 maul, 

300 pounds brass (estimated), 

2 tape lines, 

2 store room sheds, 
1 inch water meter, 

1 f inch water meter, 

2 two-inch water meters, 

2 H lii^h water meters, 

12 wood plugs of different sizes, 
26 picks, 

3 sets calking tools, 
1 pair calipers, 

1 crowbar. 
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SCHEDULE 



Showing miscellaneous materials on hand at OflSce, 



3 desks, 

4 tables, 

1 bureau for drawings, 

1 safe, 

1 office counter, 

16 chairs, 

1 clock, 

2 large coal boxes, 
1 ton coal, 

1 drawing table, 

8 drawing boards, 

7 picture frames, 

1 base burner stove, 

58 yards carpet, 

131 yards linoleum carpet, 

1 roll drawing paper, 
4 maps, 

Plans, maps, sketches, etc., 

2 door mats, 
1 barometer, 

1 double gas bracket, 
1 double gas chandelier, 
10 single gas light brackets, 

3 books, permit, cash and ledger, 
1 book, pipe record, 

1 letter scale, 

4 bill books, 
1 transit, 

1 level rod, 

1 level, 

2 100-feet chains. 



2 pickets, 

2 tape lines, 

2 picks, 

1 shovel, 

1 ten-inch drill clamp, 

1 eight-inch drill clamp, 

1 six-inch drill clamp, 

4 stop-cock wrenches, 
1 four-inch wrench, 

1 six-inch wrench, 
1 three-inch wrench, 

1 three- inch claw wrench, 

2 pairs tongs, 

2 sprinkler wrenches, 

1 set tapping tools and bag, 

2 street washer keys, 

3 coal hods, 
16 balls twine, 

6 sprinkler couplings, 

5 lanterns. 

1 model of crib, 

83 stop-cock numbers, 

1 monkey wrench, 

2 fire hydrant wrenches, 

1 cupboard for papers and reports, 

1 brace, 

19 cement ferules, 

250 brass ferrules, 

1 water cooler and stand, 

1 pair two inch pipe tongs. 
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REPORT OF 



TRUSTEES OF WATER WORKS. 



2o the Honorable City Council of Cleveland : 

Gentlbmex — In compliance with law, we respectfully submit 
onr report for. the year 1876. 

The condition of this department is so fully shown in the 
reports and tabular statements of the appointed officers, here- 
with submitted^ that aoy further remarks seem to us almost 
unnecessary. 

The report of the Secretary shows the receipts and expendi- 
tures for the year, leaving a balance of cash in the city treasury^ 
December 31st, 1876, of forty-two thousand eight hundred and 
ninety-dollars and one cent. There are no liabilities except the 
final payment of seven thousand five hundred dollars on the 
Worthington engine, payable at the time it is acqepted by the 
Board. 

In the report of the Superintendent and Engineer will be 
found a comprehensive statement of the construction of the 
inland extension of the tunnel, with a description of the diffi- 
culties encountered and overcome. It is gratifying in this con- 
nection to be able to state that the work was completed without 
accident or delay, and that no work was done requiring the pay- 
ment of extras. The total cost was less than the amount esti- 
mated and reported to us by our Engineer previous to the letting 
of the work. 

The report of the Engineer in charge of the pumping works, 
regarding the condition of the machinery and boilers under his 
care, is so full and complete that we need only to call your atten- 
tion to the statements and recommendations therein contained. 
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It ia proposed during the coming season to erect suitable fences 
to enclose the engine house grounds, and to grade and otherwise 
improve the lot. It is also proposed to build a suitable coal dock, 
extending across the whole river front, and in connection there- 
with to erect proper coal sheds, which action we trust will receive 
the approval ot your honorable body. 

Your attention is called to the statement regarding the disa- 
bling of the main pipe crossing the river at Superior street, and 
our action subsequent thereto, resulting in a determination to 
substitute a larger pipe for the old one. In the new pipe we have 
had constructed, provision is made for connecting the present 
main, and at some future time, when the necessities of the city 
shall require it, the connection of another main thirty inches in 
diameter. This pipe is to be laid twenty-five feet below the sur- 
face of the river, or eight feet deeper than the one removed. 

The length of distributing pipe of all sizes laid during the 
year was nearly twelve and three-quarter miles. A large portion 
of it was laid through unimproved streets that will not yield any 
revenue for the present, but in many cases these unproductive 
lines of pipe serve as feeders for other productive streets ; many 
ot them also serve as links in completing circuits in different 
parts of the city. 

As foreshadowed in our last annual report, we have caused 
plans to be made for a superstructure of stone, bound together in 
the most substantial manner with iron, to be built on the lake 
crib protecting the inlet to the tunnel. We call your attention 
to the description of this structure as given in the report of the 
Superintendent and Engineer. 

In conclusion, we would express our thanks for the generous 
aid extended to us in carrying out the improvements and making 
the extensions enumerated in the accompanying repori». 

Respectfully submitted, 

WALTER BLYTHE, Pres't, 

P. SMITH, 

ETHAN ROGERS, 

Trustees of Water Wm-ks. 
Cleveland, March 16, 1877. 
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To the TYusiees of Wafer Works : 

Gektlemek — The cash receipts and disbursements of this 
department for the year 1876, including balances, are as follows: 

KECEIPTS. 

For water, including permits $141,15'^ 60 

For sale $100,000 6 per cent, water bonds, par value, 100,000 00 

For premium on same at f per cent G25 00 

For sale of $50,000 6 per cent water bonds, par value 00,000 00 

For premium on same at 2 per cent 1,000 00 

On pipe extension account 912 84 

Ob general repair account 25 63 

Cash in office December 31, 1875 6,296 53 

$300,012 CO 
DISBURSEMENTS. 

Deposited with City Treasurer $289,601 38 

Water rent refunded 216 73 

Cash item? (sprinkling certificates) transferred to 

bills receivable account . . 4,375 03 

Cash in office December 31, 1876 5,819 46 

$300,012 60 

The expenditures on the various accounts, after deducting 
credits and transfers, are as follows : 

Office and general expenses $ 21,443 98 

Engine house expenses 30,037 61 

General repairs 6,952 55 

Repairs at engine house 9,014 31 
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Pipe extension I 95,312 20 

Lake tunnel extension. 54,526 44 

Worth in)^ ton pumping engine 40,000 00 

Water meters. 3,113 28 

Lake crib superstructure 390 00 

Construction account 9,662 14 

•270,452 51 
The yearly account with the City Treasurer is: 

DEBTOR. 

December 31, 1875, balance in Treasury $ 24,679 61 

Deposits for the year 1876 137,949 88 

Proceeds sale of bonds. 151,625 00 

Outstanding order canceled.. 26 50 



$314,280 99 
CREDIT. 

By bills and pay-rolls certified to the City Auditor 

for payment from City Treasury $271,390 98 

Balance in City Treasury December 31, 1876 42,890 01 

$314,280 99 
LEDGER BALANCES, DECEMBER 31, 18'?6. 

FACE OF LBDOEB. 

Construction $2,279,748 06 

Worthington engines 40,000 00 

Lake crib superstructure 390 00 

Water meters 7,626 88 

Bills receivable 4,375 03 

City Treasurer 42,890 01 

Cash 5,819 46 

Bonds $1,725,000 00 

Water rent 602,567 49 

Cleveland City 48,473 60 

Interest and discount 4,808 35 



$2,380,849 44 $i;380,S49 44 
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The total eost of the Water Works^ as shown in the above, is 
$8^7,764.94 

It may be proper to state that an error ocoorred in my report 
for the year 1875, in giving the amonnt of running expenses. 
The expenses should have been reported 14,513.60 less, in acoord- 
ance with the ledger account; that sum haying been transferred 
to water meter account 

Bespectfully submitted^ 

H. 0. HAWKINS, 

Secretary. 
Olbyblant), March 1, 1877. 
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SUPERINTENDENT AND ENGINEER. 



To the Board of Trwtiees of Water Works : 

Gentlemen — ^The Twenfcy-firet Annual Report of the Super- 
intendent and Engineer is herewith respectfully submitted. 

LAKE CRIB. 

No repairs have been made upon the crib, excepting to stop a 
few small leaks in the roof. The work was done by the keeper. 

LAKE TUNNEL. 

The supply of water through the tunnel has been uninterrupted 
throughout the year, excepting for a term of twenty-two days, 
ending September 9th, during which time the connection was 
being made between the lake tunnel and the new tunnel under 
land, from the south end of the lake tunnel to the pumping 
works. While this was being done, the supply of water was 
drawn through the old aqueduct. 

NEW LAND TUNNEL. 

This work, a description of which was given in our last annual 
report, was commenced on the 6th day of March, and completed 
and in use on the 9th day of September following. The contract 
for doing the work was awarded to Joseph A. McDonell, and 
was carried on jointly by himself and brother, A. A. McDonell, 
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who was contractor Tor the Jake tuun^l, Th^ experience gained 
by both these gentleme]) vbUe building the lake tunnel^ enabled 
them to carry ont the work in ^ manner yery satisfectory to this 
department. . . 

The contract price for doing the work was $52,500. No extras 
were claimed or allowed. The sum of $G8 80 was paid Mr. 
HcDonell, however, for additional work done about the top of the 
two shafts, and at the gate well connecting the east shaft with the 
aqueduct leading to the pump wi»lls. The to^^il expenditure for 
the work, including all incidental expenses, w^s $52,742.66. 

The original estimate of the cost was $68,000, whi(?h was based 
upon the actual cost of the lak^ tunnel^ allowing for reduction 
in price of labor and materials, but including expenses incurred 
in oyercoming the numerous difficulties met with m tbajb work.. 
Fortunately no difficulties of a serious nature occurred to retard 
the progress of the new work, or to materially increase the ex- 
pense as estimated by the contractor, Only a small amount of 
water was met with, and'th^ ample pumping piachiuery provided 
was allowed to lie idle fully three-fpurths of the time. Gas was 
found in nearly all parts of the work, .the greatest quantity being 
at or neai* the shafts. Explosions of gas that accumulated along 
the top of the excavation were not infrequent, but were never of 
a serious nature; the quimtity of* fresh air constantly forced 
through the tunnel to the face of the work diluted the gas so aa 
to render it harmless. 

In sinking the shafts, various soils were passed through before 
reaching clay, Ihe first, layer being surface soil for a depth of 
about five feet. Then followed a, layer of peat, under which was 
quicksand ; below this was a layer of coarse gravel, containing 
many large flat stones, and between this gravel and the clay, at 
a depth of twenfy-two feet below the surface, there was found a 
layer of muck mixed with sand, about two feet thick, containing 
many fragments of different kinds of wojd and matted leaves; 
several specimens of coniferous woods together with maple, 
black walnut and oak, Svime of which still retained the bark, 
were found at this depth at both shafts. At the same level, in 
the west shaft, several fragments of large, well preserved bones 
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fimiid^ that bore evidenoe of hayipg been sooored by the 
jhction of gaud and water; some of them were presented to the 
Kirtland Society of Natural Sciences of this city, where they 
may now be seen. Water was found all the way down to the 
<5lay, and was the cause of considerable trouble in sinking the 
shafts, but was shut out completely by sinking the iron cylinders, 
with which the upper portion of the shafts was lined, about seven 
feet into the clay. 

The clay, beginning at a depth of twenty-four feet below the 
surface of the ground, was at first soft and yielding, but when % 
depth of forty feet had been reached was generally hard and 
touch, and would doubtless have remained in place without sup- 
port until the shafl^ could be lined with brick work. Below the 
iron cylinders the shatls were carried down six feet square to their 
full depth, the sides being supported temporarily by oak curbing, 
locked together at the corners so as to be self-supporting; the 
center vtk% then located on the bottom, and the excavation 
enlarged to ten feet in diameter and lined with twelve inches of 
brick masonry, advancing upward in sections of about six feet at a 
time, the curbing being removed only as last as U'.-cessary for 
enlarging the excavation. The clay throughout the whole tun- 
nel was of the same formation as that met with under the lake, 
with this, exception, that more and larger sand pockets were 
found near the east end than under the lake ; these caused a 
good deal of annoyance and expense to the contractor, by the soft; 
material dropping in beyond the line of excavation, when not 
supported, the contract requiring all such cavities to be filled 
with masonry at the expense of the contractor. 

Work was carried on from both shafts at the same time. From 
the west shaft two gangs of men wore pushing the work in oppo- 
site directions, one oi them towards the shore shaft of the lake 
tunnel, while the othvr gang was working eastward to meet the 
work advancing from the easterly shaft. The two parties work- 
ing on the same line met at a point twelve hundred and eighty 
and one-half feet west of the east shaft, or seven hundred and 
ninety feet east of the west shaft, the total distance between 
the two shafts being two thousand and seventy and one-half feet. 
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The distance from the wesfc shaft to the shore shaft of the iHke 
tnnnel is four hundred and eighty-seven and one-fourth feet, 
making the total length of the tunnel from the south end of the 
lake tunnel to the east shaft at the pumping works, two thous- 
and fire hundred and fifty-seyen' and three^fourths feet, which^ 
added to the length of the lake tunnel, makes the distance from 
the crib to the east shaft nine thousand two hundred and nine- 
teen and thirty-six one-hnndredth leer,, or twenty and sixty-four 
one-hozidredthB feet lew than one and three-fourths miles. 

THE AQUEDUCT. 

Since the completion of the tunnel from the shore end of the 
lake tunnel to the pumping works, the aqueduct through which 
the supply of water for the city has been drawn for the past 
twenty years, has been abandoned, in conformity to an agreement 
made with Mr S. S. Stone, across whose laud the northerly and 
westerly eid of this conduit passes. A continuous line of tunnel 
from the cnb to Wi^ pumping works renders that structure of no 
future use. ♦ 

BUILDINGS AND GROUNDS. 

The metal roofs of both engine houses and the stand pipe 
tower for the Cornish engines, hare been painted with two coats 
of iron-ore p^int. A large ventilator has been put on the roof 
of the new boiler house, adding greatly to the comfort of the 
firemen. No other improrements or repairs have been made to 
either of the buildings. No work has been done upon the 
grounds as recommended in our last annual report, principally 
on account of the occupancy of the ground by the contractors 
for the tunnel and new engines, but as no such reason can pre- 
vent the work from being done the cpn)ing season, the recom- 
mendation is again inade that t^he grounds be graded and other- 
wise improved and fenced, so as to give them a more attractive 
appearance. 

The extension of the coal dock across the whole front of the 
lot on the Kiver Bed, is also recommended. The recommenda- 
tion of the Engineer in charge of the pumping^ machinery. 
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regarding the erectioo of suitable coal sheds for the protection 
and preservation of the fnel stored on the premises, is approved, 
and authority is asked to construct such shed^j at un early day. 

ENGINES AND BOII^RS. 

As will be seen in the table of Engine Records, the Cornish 
engines have pumped less than a fifth of the total quantity of 
water delivered during the year, the Cuyahoga engine and the 
new Worthington Duplex furnishing the remainder, each having 
pumped about the same quantity. For information regaiding 
the repairs made to the engines and boilers, your attention is 
respectfully called to the report of Mr. Doty, the engineer in 
charge of pumping machinery, under who»e watchful care and 
skillful management order has been brouirht out of the confu- 
sion he found existing when he took charge of the m-ichinery 
one year ago. 

The Cuyahoga engine is now undergoing extensive repairs, 
the cost of which cannot be ascertained until the work is 
complete. 

The Worthington Duplex engine, contracted for September 
29th, 1875, was ready for use July 18th, 1870, and was run for 
two weeks, when it Was stopped for the purpose of putting the 
lagging on the steam cylinders. It has been used constantly 
ever since October 31 st, supplying the total demand for water, 
without having as yet been run at more than three-fourths the 
number of strokes per minute it is capable of making. This 
engine is guaranteed to pump to the top water line of the reser- 
voir, ten million gallons of water in twenty-fo.ir hours, with a 
piston speed of one hundred feet per minute, or twelve and a half 
double strokes of eight feet each. The displacement of the plun- 
gers at each stroke is six hundred and twenty gallons, which sum, 
multiplied by twelve and a half, and the product by the number 
of minutt-s in twenty four hours, gives, as a result^ eleven million 
gallons, or ten per cent, in excess of the quantity guaranteed, 
after making an allowance of one and a half per cent, for leak- 
age. No duty trial has yet been made, but the record bjok shows 
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a duty very nearly approaebing that guarauteed by the contX'act, 
and there is no doubt that upon a trial being made, it will show 
a duty fully up to the guarantee, if* it does not exceed it. The 
engine is firat class in every particular, and its performance dur- 
ing the five months it has been in use, affords ample proof of the 
wisdom exercised by you in adopting it. 

MAIN PIPES. 

During the month of September the twenty-four inch pumping 
main in Kentucky street hill was lowered about four feet, from the 
northerly line of Detroit street northerly to Washington street, a 
distance of about five hundred feet. After the work had been 
completed and the pipe filled with water again, ^ leak was 
discovered about half-way up the hill, which increased in volume 
80 rapidly that a large amount of earth was washed out before 
the water could be drawn off. When the water was finally drawn 
out and an examination of the pipe could be made, it was found 
that a large section of one of the pipes had been broken out, and 
that the casting was sound only on the surfaces, the iuteiior 
being honeycombed throughout the whole of the socket, and 
defective in other parts. This discovery led to an examination 
of the other pipes on either side of the broken one, and resulted 
in the removal of one hundred and sixty-eight feet of defective 
pipe before the repair was complete. This pipe was laid when 
the Water Works were built, twenty-two years ago, and has been 
in constant use ever since, without showing any weakness, and 
might have continued serviceable for years to come, had it not 
been broken in lowering. 

The sixteen-inch distributing main in Girard street, where it 
crosses the high bluff just west of Scranton avenue, having be- 
come uncovered by the gradual washing away of the earth, has 
been lowered an average of ten feet, for a distance of one hundred 
feet, or from the base to the top of the bluff. 

On the 30th day of October, at one o'clock P. M., the barge 
Geo. B. Ely was being towed up the river by the tug Triad ; the 
barge was dragging its anchor along the bottom of the river 
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while passing Saperior street, and caught in the twenty-four 
inch wronght-iron pipe crossing under the river at that point, 
breaking the shaft of the anchor, which was of wrought iron and 
six inches in diameter, and tearing a hole in the pipe four by six 
inches. Before the gates in the broken pipe could be closed, 
the water in the reservoir had lowered two feet. The pipe has 
since been taken out of the river, and is now stored on the lot at 
the pumping works. The two mains crossing under the river at 
Ohio street, being in good order, but little inconvenience has 
been experienced in consequence of this pipe being out of service, 
the only effect being a weakening of pressure on the upper floors 
of down-town blocks. A few months before this accident hap- 
pened an extension from the twenty-four inch main at Garden 
street and Willson avenue was made, through Willson avenue to 
Superior street, thence westerly through Superior street to Case 
avenue, there joining another large pipe and forming a circuit 
with this broken pipe; without this connection the supply of 
water between Erie street and the river, and north of Ohio street, 
would have been very weak. 

Plans have been prepared and a contract has been made with 
Miller, Jamieson & Co., of this city, for building a new wrought 
iron pipe to take the place of the broken one. The new pipe is 
to be made of half-inch iron, is to be double and square riveted, 
and is to be three feet in diameter. It will be two hundred and 
forty-five feet long, measured horizontally between the flanges 
and the top will be twenty-five feet below the surface of the water 
in crossing the river. The old pipe was only seventeen feet below 
the surface of the water. 

Provision will be made at each end of this pipe for connecting 
the old twenty-inch main, and another of thirty inches, the lat- 
ter to be used at any time in the future when required. It is 
believed that at a depth of twenty-five feet this pipe will be out 
of the reach of any harmu The fact that the old one has remained 
sound and uninjured for twenty-two years, at a depth of only 
seventeen feet, would seem to be ample assurance of the safety of 
the new one at the depth proposed. Previous to making the 
plans for this work, an examination of the ground under the 
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• 
riTer and along the margin was made, by sinking bore holes to a 
depth of seventy feet, witli a view to building a tunnel under the 
river, through which to carry this pipe. Below a depth of fifty 
feet the clay was of the very best quality, being similar in forma- 
tion to that under the lake ; but an estimate of the cost of the 
work made the expense appear so much in excess of the cost of 
dnkiug a pipe in the bed of the river, that the latter plan was 
adopted. 

EESEBVOIR AND GROUNDS, 

The ground in the rear of the reservoir was ploughed in the 
spring and planted to corn, and during the summer was fre- 
quently hoed, thus killing the weeds that had taken such firm 
foothold in the soil. It is proposed during the coming season to 
plant another crop, at the same time seeding the ground to grass. 
By this means it is expected to renew the sod. The work will all 
be done without expense to the department. The turf and trees 
in the other portions of the ground are in good condition. The 
amount of sediment deposited on the inner slopes of the basins 
since the introduction of water through the tunnel, is so insigni- 
ficant that the reservoir will only require cleaning out at long 
intervals ; the brick lining at this time is barely colored with 
the deposit 

DISTRIBUTING PIPE. 

The quantity of distributing pipe laid since our last annpal 
report has been greater than for a number of years, being twelve 
miles and three thousand four hundred and eight feet, making a 
total of one hundred and four miles and nineteen hundred and 
twenty-nine feet of pipe of all sizes. A twelve-inch pipe haa 
been laid in Willson avenue, from Garden street north to Euclid 
avenue^ where it joins the ten-inch pipe running north to Supe- 
rior street A ten-inch pipe has also been laid in Superior street^ 
from Willson avenue westerly to Case avenue, and connected 
with the ten-inch pipe previously laid from the sixteen-inch 
main in Erie street to Case avenue^ thus forming a circuit of 
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large pipe between the' twenty-four inch main in Garden street 
and the sirteen^inch in Erie street, that will afford a very satis- 
factory supply of water, in the event of an accident happening to 
either of the mains, and is at the present time supplying a por- 
tion ol the city that previously depended for its supply upon the 
disabled main crossing the river at Superior street. A circuit 
has also been made in the southwestern portion of the city by the 
extension of a line of pipe southerly through Buiton street to 
Clark avenue, and easterly through Clark avenue to Columbus 
street. Pipe lias also been laid In Columbus street to the south 
line of the city. Another pipe has been laid in Scranton avenue, 
from Clark avenue south to the City InOrmary, thus supplying 
a long-felt want, and aflfbrding protection against fire to that 
valuable property. 

SUPPLY OF WATER. 

By reference to the last annual report it will be seen that the 
ratio of increase in consumption of water for 1875 over 1874 is 
stated at forty and one-tenth per cent, while the increase for 
1876 over 1874, a period of two years, is a trifle over seventeen 
per cent This difference indicates either a falling off in the 
consumption of water during 1876, notwithstanding an increase 
in the number of consumers, or a very serious leakage in the 
pumps doing the work of 1875. The Cuyahoga engine record 
makes it appear that that engine pumped over nineteen-twenti- 
eths of all the water credited as pumped during that year, and 
the Cornish engine record shows less than one-twentieth of the 
total quantity. When the table of quantities and ratios was made, 
the enormous apparent increase was noticed and the cause sus- 
pected; but the quantity of wlatcr required each day appeared to 
be so great, th&t it was not deemed prudent to stop the Cuyahoga 
engine long enough to make the examination necessary to ascer- 
tain the condition of the pumps; it was therefore continued in 
service until the new Worthington engine was ready for use 
when it was taken apart for the purpose of giving it a general 
overhauling. When the pumps were opened and the valves 
examined, the cause of the unusual tecord was made appttfent; 
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and while the increase in the use of water may not have been as 
great in 1876 as in 1875, there is no doubt that a very large pro- 
portion of the forty per cent, increase shown in 1875 was due to 
leakage through the pump valves, as their condition when taken 
out clearly indicated. In order to show the engine record of the 
quantity of water pumped each year since 1870, in as intelligible 
a manner as possible, a diagram is herewith submitted, on which 
is also shown lines respecting the quantities as corrected for the 
years of 1875 and 1876, as determined by the record of the Wor- 
thington engine for the months of September, October and Nov- 
ember, 1876. While the corrections shown are not claimed to be 
absolutely correct, they are as nearly so as the data at hand will 
permit them to be, and are given only for the purpose of correct- 
ing an erroneous impression that prevails at home and abroad, 
as to the consumption of water in this city. This diagram also 
shows the rain fall in inches, and the mean temperature for each 
month ; and the rise and fall of the lines indicate in a very clear 
and interesting manner the variation in the consumption of water 
for the different months in the vear. 

NEW SUPEBSTBUnTURE ON LAKE CBIB. 

Plans have been prepared for this new structure in accordance 
with the recommendation of your Board to the City Council in 
your last annual report 

The outer wall is to be of massive stone work, bound together 
in the different courses by continuous bands of iron let into the 
stone. The four courses nearest the top are to be bound together 
by forty-five heavy iron bolts, extending from the under side of 
the band in the eighth course of stone work to the top side of a 
band of iron extending around the top of the wall. The founda- 
tion is to begin at a depth of three and a half feet below the 
ordinary water line, and will rest upon a bed of concrete that was 
put in at the time the crib was placed in the lake. There will 
also be an inner wail of hard brick, resting upon a stone founda- 
tion, beginning at the same depth below the water line as the 
outer wall. Brick arches, having their springing lines upon 
2 
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cross walls, are to be bailt between the outer and inner walls. 
The haunches between these walls are to be filled to a level with 
the top of the arches, and the whole will then be covered with 
concrete and finished smooth, to form the main floor of the 
building, which is to be twelve feet above the water line. 

The space below the floor will be divided by the cross walls 
and piers supporting the floor; and at a height of two and a half 
feet above the water line, there is to be a rough concrete floor, 
forming a basement accessible from the main floor. 

Comfortable rooms for the crib keeper are to be fitted up in 
the space between the outer and inner walls, on the south and 
westerly sides of the building. 

The form of the outer wall at its base is such that when ice is 
moving against the crib it will rise sufficiently to keep it con- 
stantly broken up, and thus relieve the building from the enor- 
mous pressure brought against it in the winter season by moving 
fields of ice. 

The roof is to be of boiler iron, put together in such a manner 
as to allow for expansion and contraction. That portion of it 
extending from the base of the lighthouse tower to the outer 
wall, is to be fastened down by irons built into the brick arches 
immediately under the roof, which arches are to be similar to 
those under the main floor. 

The lighthouse tower will rest upon and be fastened to tlie top 
of the inner wall, and will be built entirely of iron. The lantern 
will be fifty feet above the water line, and will contain the Fres- 
nal light now used. 

If the work is awarded to an energetic contractor, it may be 
completed during the present year. 
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METERS. 

The total number of meters in use December Slst, 1876, was 
one bandied and sixty-eight The sizes and number of each size 
is as follows : 

1 inch 47 

1 inch 56 

l^inch 31 

2 inch 23 

3 inch 8 

4 inch 3 

Total '. 168 

There are, in addition to these meters, seventeen hydraulic ele- 
vators, to eachjof which is attached a register for recording the 
quantity of water used. 

SERVICE PIPES. 

The number of service pipe connections made with the dis- 
tributing pipes during the year, and the different sizes, is as 
follows : 

4 inch. 1 

3 inch 1 

2 inch 1 

1 inch 1 

i inch 34 

g inch 731 

^ ■ Total in 1876 769 
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The whole uumber of service pipe couneetions made to De- 
cember 3l8t, |876, and the different sizes is as follows: 

6 inch 1 

4 inch 23 

3 inch 26 

2 inch 49 

1^ inch 16 

m A ft 1 \^ !.&•••.•• ••• ••• « ■•«•■ ■■■. «.. ^ \j^K 

4 inch 329 

i inch 8,232 



Total of all sizes 8,780 

Of this number, sixteen hundred and fiftv are not in use. 

In the following tables will be found the engine record, the 
consumption of water, the len;5;th, siz.* and location of all pipe 
laid, the stop gates and fire hydrants set, 

Kespectfully submitted, 

JOHN WHITELAW, 
Superintendent and Engineer. 
('LEVELAND, Februarv 28, 1876. 
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REPORT OF THE 



ENGINMKR IN CHARGE OF THE PUMPING WORKS. 



To the Board of Trustees vr Water Works: 

Gentlemen — Having been placed in charge of the pumping 
machinery of the City Water Works, by your Board, February 
Ist, 1S7G, the following annual report is most respectfully sub- 
mitted. 

During the first four months following my appointment, we 
were taxed to the last degree to keep the city supplied with wa- 
ter. The six boilers in the new building, known as the '^ new 
Cornish hoilers," I found in a verv unsafe condition ; and with 
the history of the old Cornish boilers before me, matters assumed 
a very serious aspect, but I am gratified at this time to report no 
lack of water at any time during the past eleven months. 

MACHINERY IMPROVEMENTS. 

The improvements made in the pumping works machinery 
during the past year have been under contemplation for the past 
two years, and consist of a pair of Worthington Compound Du- 
plex pumping engines, of ten million gallons daily capacify. 
These have been put in place, and have been able, easily, to sup- 
pljlthe city with water at anytime since they were started. They 
are giving good satisfaction in every respect. 
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A small Worthingtx)n Duplex boiler feed pump has been put 
in for a reserve, in ease of accident or repairs to the Cameron 
feed pump. 

MACHINERY REPAIRS. 

The Cameron feed pump has been repaired and removed to a 
more convenient location near the fire room door, its former 
location being now^ occupied by a cistern or reservoir to receive 
the injection water from the .engines. 

The portable engine for operating the centrifugal pump has 
also been put in good serviceable condition. 

The Cuyahoga Duplex engines are now undergoing thorough 
repairs, and will be ready for service early in the spring. 

The Cornish engines, with such repairs as have been recom- 
mended heretofore, will be in very good condition. These repairs 
will be made at the earliest possible convenience. 



BOILER IMPROVEMENTS. 

The boilers, lor which plans and specifications had been pre- 
pared when I took charge, were put in place in the south side of 
the new building during the months of March and April. They 
are constructed of Otis steel, and are known as tubular boilers, 
a style which has long stood first among the many diflTerent kinds 
of boilers now in use, and these have fully sustained the reputa- 
tion which their class so justly merits. 

The new Cornish boilers in the south building were in such 
condition that new ones must be substituted or extensive altera- 
tions and repairs had to be made upon them. With your consent 
plans were made and adopted, and the work of altering com- 
menced, which alterations and repairs have since been completed, 
and the boilers are now in use and are giving good satisfaction . 
The grate surface has been increased about fifty per cent, and 
provision has been made for expansion, a lack of which in their 
original construction had been the principal cause of their rapid 
destruction. 
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The iBtna grate bars have been placed in all the boilers in the 
south building, and are giving such satisfaction as to fully justify 
their adoption. 

The old Cornish boilers are nearly worn out, and new ones 
should be substituted at the earliest convenience. 

MISCELLANEOUS IMPROVEMENTS. 

The Worthington engines are raised about three feet above the 
engine room floor, that the bottom of the air pump pit may be 
above the water line of pump wells ; this made it necessary to 
construct a platform around the engines ibr convenience in 
operating and adjusting the machinery. The work has been 
done in a substantial and workmanlike manner. 

A cistern has been put in under the engine room floor, with 
adequate sewer connection to carry off all surplus injection and 
waste water, from both engines. A reservoir has also been con- 
structed for the boiler feed water. A new steam radiator, with 
one hundred and twenty-eight pipes has been added to the heat- 
ing apparatus of the south building. Two new screens have 
been made for the gate wells, and the old ones have been repaired. 
All the aqueducts leading from the tunnel to the pump wells 
have been pumped out and thoroughly cleaned, and the walls of 
the gate wells have been raised^ so as to keep out surface water. 

A new calendar clock has been furnished and put up in a suit- 
able case in the south building. 

RECOMMENDATIONS. 

Your early attention is called to the necessity of building 
suitable coal sheds for the better protection of our fuel from the 
elements, and from thieving, which in spite of our vigilance, is 
continually going on. 

INCIDENTS, ETC. 

February 2d, at one o'clock A. M., the nut which secures the 
air pump bucket to the plunger connectioa of the Cuyahoga 
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duplex engines worked loose, the engines were stopped and the 
pnmps disconnected, and the engines again put in motion nntil 
the reservoir could be filled, when thej were again shut down 
and the necessary repairs made. 

February 29th, No, 3 boiler, in south building, bagged the 
crown sheet and put out the fire, the cause was excessive heat 
and an insufficient number of stay bolts; took it out and put in 
extra stay bolts. 

March 10th, it was found necessary to shut down the south 
house altogether, as the boilers were all leaking very badly, the 
Cornish engines were started and the supply was kept up by 
them until April 3d, when the boiler repairs were completed, and 
at one o'clock the duplex engines were started, but the unsafe 
condition of the boilers rendered it dangerous to carry the 
required pressure of steam to run the engines up to the si)eed 
necessary to pump the quantity of water used, one of the Cor- 
nish engines was therefore kept running for about eight hours 
each day, to help keep up the supply, until the new tubular boil- 
ers could be completed. 

April 12th, the Cuyahoga engines were stopped and the 
aqueduct pumped out, in order to let the masons put in the 
foundations for the Worthington duplex engines. Both Cornish 
engines were then started, and they kept up the supply until 
April 22d, when the foundations were finished and the new 
boilers ready for use. 

The machinery and boilers in the south house were once more 
ready for service. These changes, from one house to the other, 
continued until October 31st, since which time the Worthington 
engines have run continuously. 

July 15th, the thirty inch valve slipped off the south branch 
of the pumping main, relieving the engines of their load 
instantly; no damage to the machinery or anything of a serious 
nature attended this accident, the replacing of the valve was the 
only work necessary. 

July 18th, at twelve o'clock, M., the Worthington duplex 
engines were ready for service and were immediately started, and 
have been in a condition to run ever since that time. 
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September 9th, at ten o'clock, A. M., water was permitted to 
flow through the continuous tunnel from the crib to the engine 
houses; water was drawn through the new tunnel by the Wor- 
thiogton engines at twelve o'clock, M., for the first time, since 
which time all the supply has come through the same source. 

September 28th, at half-past six o'clock, P. M., the twenty-four 
inch pumping main burst, in Kentucky street hill, undermining 
the thirty-six inch pumping main for about forty feet in length,, 
and rendering it unsafe to continue pumping ; the engines were 
stopped and means immediately employed to secure the pipe, and 
the engines were started again at three o'clock, A. M., Septem- 
ber 29th, after a delay of only eight hours and without interfering 
in the least with the supply of water to the city. 

No statement of duty for either of the engines is made in the 
annexed tables, for the reason that the running has been very 
irregular, and the boilers and steam pipes in the south house, 
that supply the Cuyahoga and Worthington engines, have been 
undergoing repairs and alterations, and as a consequence have 
been uncovered nearly the whole season, thus losing by radiation 
a large amount of heat that is unjustly charged against the 
engines; the data for computing the duty made for each month 
is, however, given. 

The annexed tables give the quantity of water pumped by each 
engine, as well as the luel used by each. 

Respectfully submitted, 

R. DOTY, 
Engineer in charge of Pumping Works^ 
Cleveland, Jan. 1, 1877. 
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ENGINE RECORD FOR 1876. 

WORTHINOTON DUPLEX ENGINES. 



Months. 



July 

August . . 

September 

October... 

November 

December, 

Totals and 
averages. 



> 
< 



14 

8 
28 
29 
80 
81 



140 



PUMPIKO. 



Coal CoiftuiiBD. 



Hits.M. 



329 35 
172 00 
680 20 
668 10 
720 00 
744 00 

8,278 05 



ST.OK.S. |-»'m° 



180,491 I 

97,786 

294,780 i 

286,258 8,000 
292,705 ' 6.000 
401,612 , 8,000 



Pumping. 



Total. 



1,562,620 17,00) 



578,70) 
725,800 
960,400 



2,264,900 



3:5 800 
227,600 
628,400 
581,700 
781,8 
968,400 



3,498,700 



Gallons 

OF 

Watb« 

PUMPKD. 



117,618,274 
60,662,160 
182,988,016 
176.m,612 
181,678,009 
249 272 536 



968,828,686 



HCICHT 

IN FkBT 

AND DsC. 



150 39 
166.38 
156.9: 
166 57 
15601 
167Jn 



I56.66 
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CUYAHOGA DUPLEX ENGINES. 





> 
< 

Q 

22 
29 
9 
19 
81 
80 
18 
20 

178 


PUMl 
Hrs. M. 


PINO. 

Strokes. 


Coal Consumed. 


Gallons 

OF 

Watbr 

PUMPBO. 


Hkicht 


Months. 


Raising 
Stbam. 


Pumping 


Total. 

793,400 

1,066,200 

815,800 

685 20 

1,105,200 

1.127 200 

681,600 

711,400 


inPbst 
AND Dec 


Jaouary 


524 20 
67150 
216 00 
419 50 
785 45 
717 46 
885 15 
470 20 


284,540 
375.9<2 
106.062 






126,609460 

170,829,258 

26,899,686 

80,814,448 

184,560,064 

188,800,472 

88496,454 

]25,928,483 


156.16 


February . 






IfflUS 


March 






157.96 


April 


202,882 
402,645 
421,180 
338,145 
304,725 






166.82 


May 






15«1.34 


June 






]5(l.a 


July 






156.47 


August ... 






156.53 










Totals and 


4,141 06 


2,847,521 






6,386,000 


902,676,940 


156.89 


averages. 




1 
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CORNISH ENGINE KECORD FOR 187C. 

EAST ENOIKE. 



MoK*rnft 


> 
< 

O 

14 

6 

24 

16 


Pumping. 


Coal Conbumsd. 


, » 

Gallons 

OF 

Watbr 

PUMPrD. 


Hfigmt 




Hrs.1I. 

226 50 

48 16 

522 30 

337 06 


SiROICfeS. 


Raising 

Sl>AM. 


PUMriNG. 


Total. 


of 
Watbr. 


January 

February ... 

March 

April 

May 1 


101^)50 

27408 

287,100 

129,176 


21,600 
9,800 
4,000 
3,000 


46,800 

36,000 

270,800 

130.400 


68 400 

46,800 

274,800 

142.400 


324i61,728 

8,707,651 

76,176.488 

41,501,344 


168.077 
157.609 
156 648 
156.166 


June 14 

j«iT ; 9 

August 7 

September . 4 
Oittober 4 


121 10 
99 36 

121 20 
56 30 
69 10 

1.690 25 


61.000' 

49,375 

51,780 

26^250 

88,025 

715128 


9,800 
7394 
8.600 
1,000 

aooo 


67,100 
50.600 
50,800 
27,200 
40.600 


66.900 
57,994 
54,400 
28,200 
48.600 

782.494 


19,508,080 

15.868,200 

16,626.240 

8,112330 

io,6io;e72 

220,756,328 


156.357 
156.453 
156.819 
156.341 
156 479 


Totals and g,. 
Averages. * 


68,194 


719,300 


156 705 



WEST ENGINE. 



January 

Pabruary . . . 

Marrb 

Apill 

May 

June 

July 

August 

September . 
October 

TotaU and 
averagen. 



9 

6 

24 



186 35 

86 15 

618 60 



16 


206 50 


8 


27 30, 


8 


81 5 


5 


53 50 


6 


115 25 1 


4 


55 50 


4 


68 20 


84 

1 


1.429 15 



82.750 
17,400 
238,225 
124,650 
18.825 
41,960 
24,476 
53,950 
26,500 
28,576 

0173^0 



11.800 
22,800 
5,000 
8,000 
2,000 
5,000 
6,600 
3,000 

aooo 

3.000 
65Ji00 



37,800 

21,800 

259,200 



49,100 

44,600 

264,200 



184.600 


137,600 


21,600 


28,600 


46,400 


50,400 


29 400 


86.000 


52.2C0 


66,200 


87.400 


40,400 


35200 


:^20O 


674,100 


789,800 



26,686,020 
5,690,272 

74,980,528 

40,047,562 
4,441,696 

18477.696 
7,868,828 

17,838,056 
8,518,920 
9,180,676 



157.713 
157.600 
166.584 
166JS12 
166.472 
156 848 
166.850 
156.819 
156 864 
156.479 



156.642 



BOTH ENGINES, 



Totals and 
averages. 



181 



8,019 40 



1.862.428 



128 894 



1.896.400 



1,1^1,794 



487,720367 



156.662 



?8 



dnnual Report of 



ANNUAL REPORT 

Of Totah and Averages for bofh Cornish Engii^e.^, fur each year 

since the construction of the works. 





Pumping. 


Coal Cokshmed. ^ 


^v'gb 


K 
B 
< 


! 

Hrs. M. ' Strokb.^. 


Raising 
Steam 


Pl'Mf'ING. 


Gallons or 
Water 

Total. P"«''«'>- 


Height 

IN DlTY. 

Feet 
&. Dec. 


1857.. 


1J906 25 atf9.8M 


226,200 


407,325 


633,525' 127.262,265 


158 000 « 


1858.. 


1.454 55 446,724 


232.050 


430,225 


662,275 1 142,156,434 


166 533 3I.4533S 


1830.. 


1.418 00 1 623,775 


233.060 


540.600 


782,650 198,234 090 


155 927 3V697,a33 


I860.. 


1,811 05 818,303 


298,750 


707,9M) 


766,700 260.220,354 


156.466 35,306.908 


1861.. 


2.107 35 1,013.129 


265,600 


854,150 


1.118,750 322,175,022 


156.432 3:.548.0» 


1862.. 


2,347 35 1,162,494 

1 


276,846 1 1,115,127 


1,391,178 369,673092 


156.357 ' 34.720.084 

1 


1863.. 


2.590 30 1,810.875 


281,903 1,169,418 


1,551,321 


420,790,875 


15(i.693 35.535,438 


1864.. 


2,848 10 ' 1,483.225 


274.741 1,146,568 


1,720,393 476,114,225 


r.7.313 3i4l0,14« 


1865.. 


2.971 40 1,611,405 


286,950 1,579..'>59 


1,866 r>oo 


517,26l,0O'> 


158.017 3^631,7:0 


1866.. 


8,321 35 1,829,820 


27d,800 ' 1.925 400 


2.202,200 


587,372.230 


I57.T31 35,3 4,587 


1867- . 


8,870 10 1 2,169,375 


200,200 2,162,400 


2,432 600' 696.369.375 


157.439 37,«i\498 


1863.. 


4,503 13 2,394.975 


198,100 ' 2.078,600 

1 


2,078,600 768,786,975 


1-17.822 44.364,421 


1869.. 


5,673 00 i 2,800,425 


70,000 ' 2,585,0 X) 


2,6A,000' 898,936.425 


157.509 44,597,444 


1870.. 


6,852 20 3,508.500 


49,000 I 3,388,-.XK) 


3.437.200 1,136,228,500 


1,56 970 , 43,010,fi» 


1871.. 


8,648 35 4,260,500 


63.200 4,332,400 


4,395.600 1.367.621,100 1 n7.781 4U06,W0 


1872.. 


10,562 57 J 5,263,495 


45,200 5.430,800 


5.476.000 1,686,370.895 , 158.8n 40.788,146 

1 i 


1873.. 


12.f68 60 


5,824,825 


13,600 


8,122.300 6.135.900 i 1,869,768,835 157.886 40,081.983 


1874.. 


11,083 05 


5,163,325 


37.400 


5,379,400 5,414,800 1,658,460.090 


157.400 40,080.999 


1875.. 


651 07 


321,415 


148.500 


839,585 483,0a) 103.226,048 


158.180 27.7:5.460 


1876.. 


3,019 40 


1.362,438 


128,304 


1,393,400 1.521,794 437,7^0,867 

1 


156.662 33.120.399 



7 rushes of Tiaier Works. 
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SCHEDULE 



Showing the DistribuiioTi of Water for each month in the year 1876, 



MOfTTHS. 



Gallons rf 
Water 

pumped by 
Cornish 
Engines. 



January .. 
February . 

March 

April 

May 

June 

July 

AuffUftt ... 
September 
October... 
November I 
December, ' 

Totals and 
arerages. 



50,147.618 
14;»7,9QS 
161,106,016 
81,648,806 
4,441.696 
38,076,776 
23,726,528 
88,960,296 
16,626,240 
19,790,848 



Gallons of 

Water 

pumped by 

Henderson 

Duplex 

Engines. 



126,509,160 

170,829,253 

26,899,666 

80,814.448 

184,569,064 

188,809.472 

88^236,464 

< 126,928,483 



437.730,867 



Gallons of 

Water 

pumped bv 

Wortningt n 

Duplex 

Engines. 



902,676,940 



117,618.274 
60,662,160 
182,903,016 
176,671,512 
181,676,009 
249,272.536 



968,828,596 



Gallons Distributed. 


Per month. 


Average 
per day. 


Each Each 

inhab'tconsu'r 

per per 

day. day. 


185,746,808 


1^901,832 


45.02 


120.05 


186,127,176 


6,888,605 


47.? 6 


127.90 


178,006,672 


6,742,118 


4314 


115.04 


162,368,344 


5,412,111 


40.66 


108.43 


189 000,760 


6,096,796 


45.89 


12216 


221.685.248 


73»,174 


56 57 


14819 


229,676,256 


7,406,685 


56.64 


148.88 


220.649 888 


7,114.612 


53.46 


142.54 


199,550,256 


6,651,975 


49 98 


133.27 


106,462,860 


6,837,495 


47.46 


126 97 


181,676,099 


6,065,860 


46.50 


121.83 


240,272,636 


8,041.049 


60.41 


161.11 


2,399,225,403 


6,562,442 


49JS2 


131.28 



so 



Annual Report 0/ 



SCHEDULE 

Sh'noing the Totals and Averages for each yeir since the beginning 

of the works. 



YBAB8. 



1867 

1868 

1860 

1860 

1861 

186S 

1663 

1864 

1866. 

1866 . 

1867 

1868. 

1869. 

1870. 

1871. 

1872. 

1878, 

1874. 

1876. 

1870. 



Gallons Distributbd. 



Pkk Ykar. 



142,156,484 

198^t4,0e0 

300,290,364 

322,176.0(8 

360,678,003 

4S0.790,S75 

476,114,285 

617,261,006 

687,872,230 

606,360,373 

768,786,975 

898,996,426 

1,126,228 JSOO 

1,867.621,100 

1,686.870,805 

1,860,768,836 

2,060,262,910 

2,216,776.816 

2399,23^408 



Per Dav. 



348,664 
308,467 
513,107 
710,084 J 

1,012,794 
1,162,976 
13»,868 
1,417,153 
1.600,289 
1,907,861 
2,106 J865 
2,462.830 
8,086,668 
3,746,907 
4,607Ji7l 
5,096,230 
5,626,150 
6,078,358 
6,573^220 



Each 

Inhabitant 

Prr Day. 


Each 
consumbr 
Pbr Day. 


7.75 


110.68 


8.87 


93.44 


11.81 


0IJ87 


14.11 


lOiSt 


16.3J 


114.50 


19.47 


12067 


20.97 


117.64 


21.68 


128.80 



2L80 
22.86 
2J.86 
24.77 
27.86 
80.86 
85.68 
40.07 
43.06 
46..16 
44.00 
40.22 



122.70 
124 JB6 
115.98 
11606 
lt».20 
U8J» 
124.90 
131.64 
187 71 
141.10 
186.66 
181 J» 



Pbr 
Cknt. or 
Inckbask. 



11.70 
89.46 
3L87 
33.81 
14 74 
12.83 
12.U 
6.ft4 
13JS5 
18.S3 
10.40 
16JB 
35J» 
81.43 
22.07 
10.86 
9.66 
8.18 
8J» 



Trustees of Waler Works. 



St 



SCHEDULE 
Showing Extension of Water Pipe for 1876, 



o " 

«1 



Stkbbt. 



80. 

24. 

12.. 
12.. 

10.. 

10.. 

10.. 

10.. 

10. . 
10.. 

10.- 



8.. 
8.. 

8.. 
8.. 

8.. 

8. 

8. 

8. 

8. 
8. 

8. 
8. 
8. 
ft. 

8. 

8. 



6.. 
6.. 

6.. 



Boclne House.. 

Kentucky 

WlUson aTenue. 
WillsoD arenue. 
Clark areoue ... 

Doan 

Euolld avenue.. 
Falrmount 



Lincoln avenue. 
Supprior 



Will ton avenue.. 



Bolton avenue... 
Broadway 



Case avenue .. 
Cedar avenue. 



Columbus 

Caar 

Doan , 



Garden 



Ma!*on.. 
Merwin. 



Orange 

Payne avenue 

Pavne avenue 

Quincy 



St. Clair 



Superior 



BrrwBBN WHAT Points. 



Connectltifr Worthington pump, 
engines with main pipes 



Fbbt 
Laid 



32 



From 70 ft. N. of Vermont, north 

N. line of Garden to 24 ft. 8. of 

Bast Prosneot 

In Garden, bet. 24 a 8 in. pipes . 

East line Hiokox to west line 

Columbus 

Cross in Buolld avenue to north 

line Euclid avenue 

70 feet E. Tllden ave. to 14 feet 

beyond crops In Falrmount 

Cross in Euclid ave. to south 

lice Euclid avenue 

From 8. line Euolld ave. south. 
Valve at east line Case ave. to 

west line Wlllson avenue 

Cross in Garden to 06 feet north 

of Scovi 11 avenue 



168 



1,864 
14 



1,077 

36 

4,275 

49 
6 

8,1C8 

1,530 



Across Euclid avenue 

190 f'-et west of Davles to cross 

In Petrle 

T In MH9on to 110 ft. 8. Payne ave. 
T In Wlllson avenuo to East line 

Wlllson aven e , 

8. line Clark ave to city limits 
T in Broadway to 8. line B*dway. 
Crop's In Euclid ave. to south 

line Euclid avenue 

Cross In Willf>on avenue to east 

line Wlllson avenue 

T in Case Rve.to east line Case.. 
From valve near Canal to T In 

West St 

Cr's in Perry to cr's in Mayflower 
Cross in Case av. to W. line Case 
T in Phelps to T In Lawrence.. 
T in Wlllson avenue to east line 

Wlllson avenue 

T In Erie to 21 feet east of west 

line of Wood 

Bast line Wlllson avenue to 40 

ft. east of Dunham avenue. 



Total. 



Bell avenue. 



6. 
6. 



T in Euclid avenue to south 

I line Euclid avenue 

Belden ,Tin Superior, north 

Brookfleld |T In Euclid avenue to north 

line Euclid avenue 

W. line Courtl'd to B. llneWav'ly 
N.line Woodland av to T In Piatt 
T in Wlllson avenue to west 

line Wlllson avenue 

Bast Hue Columbus to west line 

Scranton avenue 

B. line Kentucky to cr*s in Duane 
West line Commercial, east 



Bridge 

Car 

Cedar avenue. 



Clark avenue 



88 

3,749 
080 

68 

2,688 

46 

46 

67 
SO 

182 

2,260 

66 

aaiO 

67 
1,164 
2,018 



Clinton, 
Canal.. 



46 
55 

86 
700 

768 

44 

710 
688 

281 



82 
168 



Rbmarks. 



Belaid. 



1,878 ' 



10,081 



Belaid. 



18,771 



(4 in. cement. 
< relald by 
f 6 in. iron. 



' Annual Report of 

SCnEDULE 

Shoicing ErlenxioH of Water Pipe in 1876 — Continned. 



.'DbvIh 

. Fiilruiuunt .. 



line of W>-«t KM 
. T III nruulwar tn 
. Tin DrondKxv to 



. Pnii kiln annua" I'l 



In UniuJmT to 
roiii and or piH 

1 In BdmiTtoN. 

T In Itniiidoar, m 



QeauKii ^, Tin llroMltTi 



. Harkne 
. Hewlit.... 
. HsnoTer.. 
. Hickory... 



. Tin lviiclldH>. 



Old KlTcr"! 



. Slbl«T 

. SIbleji 

. aralthi 

. Sterling are Due . 
. SorKWeather >T( 

. UolrenllT 



. Uns Kalrllcld U 





pVr 
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7 rushes of Water Works. 
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SCHEDULE 
Showing Extension of Water Pipe in 1876 — Gontinaed. 



• 

si 

la 


Stkbkt. 


BrrwKBN what' Points. 


Fbbt 
Laid. 


Total. 

1 

t 


Rbmarks. 


6 . 


Williams 


CrosA In Cedar avenue to north 
line Oarden...... 


1,060 


( 4 in. pipe 

< relaid by 

( 6 111. pipe. 




Went River 

Wllley 


6.. 
6 


T in Detroit, south 

T in Tremont to cr. In Pelton av 

T In Forest to 10 feet east of 

east line of Fore-^t ....... 


160 
146 

33 

1.086 

98 

1,054 
36 

125 
226 


6.. 


Warren 

WaBhlneton 

Arllogton 


6.. 


W. line of Pearl to K line State 
Hydrant and cistern 


1 




T in Cedar ave. to end of pipe.. 

Cross in Orange to N.line Orange 

Cross In Rockwell, north to con. 

cement pipe 


35.564 1 


J * * 


Belmont 

Bond 

BrigRS 

Bond 


1 


T in Lake to T in Davenport.... 

Cross In St. Clair to 106 feet north 

of north line St. Clair 


1 




Bralnard 


144 


1 




Cross In Freeman, north 

B. line St. Clair to T in Lake.... 
Across Perry......... 


121 

616 

60 




4.. 


Canfleld 

• horry 

College 


Relaid. 




Cr. in Professor to T in Freeman 
T in Briggs to west line firlggs. 
T in Commercial to east line of 

Commercial 

T in Commercial to east line of 

Commercial 


479 : 


4 • 


Davenport 

Fourth 


27 


( 




Fifth 


40t 

1 


4.. 


Freeman 


36 

213 

29 

26 




Cr. in Brainard, E. to end of pipe 
Cross In Sibley to N. line Sibley 
T in Canfleld to W. line Canfleld 
T In St. Clair to N. line St. Clait 
Cross in Old River, E.to con. pipe 
T in Kellev to S. line Payne ave. 
T in W. line Public c^quare, west 
Cr. in Superior to S. line St. Clair 
To con. 4 and 8 In. pipes 90 feet 
westof Bond... 




Hajrward 


( Cement 


Hamilton 


i< relaid by 


Kent 


38 


/ iron. 


Mulberry 


117 


Oneida 


657 I 


Rockwell 


103 


Kosslter 

St. Clair 


886' 
16 




• • • 

*-• 


Third 1 

Vine 

Washington 

Winslow i 

1 


T in Commercial to east line ol 
Commercial 

S. line Scovlll avenue to north 
line Woodland avenue — i 

B. line of Main to Y In Winslow. 

Prom T in Washington to south; 
line of Mulberry 


36 

946 

458 

304 

16 

1.64L 

98 
291 


• 


4..! 

3.. 

8..t 

_ j 


Wood 


To con. 4 ft 8 in pipes in St. Clair 
For hydrant and cistern con.... 

From end of nine south......... 




Miami alley 

Hayward 


8,450 • 


North line of sloley, north 

i 
Grand total feet laid 1 


389 , 
70 333 





8 
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:innual Report of 



SCHEDULE 
Of Pipe taken up and relaid in 1876. 



H^ 


Isd 




!^S 


m 


Street. 


Q®a 


•|*e 




4 Id. 


4 in. 


CaDlleld.... 


4 - 


6 *• 


Uioton .... 


6 ♦» 


6 - 


Detroit .... 


4 ** 


4 - 


Hamilton.. 


8 »* 


8 *• 


Merwin 


24 •• 


24 •» 


Keiituclci' . 
Kookwell.. 


4 •* 


6 " 


4 •* 


6 •• 


We»t Uiver 


6 •• 


6 •• 


We»t Ulver 



Between what Points. 



8. line 8t. OUir to T in Lake. . . 
B. line Kentucky to oroM In 

Duane 

W. line Center to ralre on W. 

line W. Rlrer 

T in Canlleld to W. line Canfleld 
▼aire n'r Canal to T in W. Rirer 
70 ft north of Vermont, north 

T in Brie to B. line Wood 

T in Detroit, south 

Bet, Talre and lire hydrant n'r 

Myen* Foundry 

ToUl feet relaid 



No of 
Feet. 



6IA 
6« 



Total. 



in 

188 

Uttt 

ISO 

fO 



tf» 



CeoBMit. 

Cement. 

Cement. 
Cement. 
Cement. 



Cement. 
Cement. 

Cement. 



TOTAL PIPE LAID TO DECEMBER 31, 1876. 



Diameter of 
Pipe in inches. 



86 



l/dprev to 76 1,680 
Laid in 76.... 



ao 



18,000 
82 



Total 1,680,13,071 

Tak*nupin'76, 



84 



20 



lOjaM 

168 



10,013 



16 



12,614 



12 ' 10 



6JMtt| 57,978 
1.878' 10.081 



10.4221 104>18| 12,514 8,440; 68,060 
168! 



8 



62,402 177.433; 1174630 
l^TTi. 85564 8,460 



ToUl in use 1,680' 18,071 lOJ^I 10,913 12,514 8,440' 68,059' 76431< 212,400 123^283 



76,2631 212,9l<7t 125,680 
132' 588 2,897 



8 



18,966 



14346 



14,BI6 



48,882 



602,667 



RECAPITULATION. 

48,882 feet of supply main equal to 9 miles, 882 feet. 
502,667 feet of distributing main eqoal to 96 ** 1,087 "* 



551,049 



104 miles, 1,929 f<et. 



Trustees of Water Works. 
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SCHEDULE 
Shotting Size, Number and Location of Slop Gales Set in 1876. 



Diameter 
in Inches. 


No. 

1 

11 

1 
J 

X 


Street. 


Link op Strbbt. 


80 
12 


Engine House. 
Willson. 


Check on Branch leading to Wnrthington 
Engines. 

262 South of Cedar avenue. 

Connect'n valve bet. 24 «fe 8 in. pipe, Garden 

North line of Garden. 


12 


Willson 


12 


Willson 




Total. 

Doftllr rr-^ t 


10 


North line of Euclid 


10 


Euclid 


East line of Bolton 


10 


Euclid 


East line of South Logan. 
East line of Republic. 
West line of Fairmminf 


10 


Euclid 


10 


Euclid 


10 
10 
10 


Kairmount 

Superior 

SuDerior 


South line of Euclid. 

East line of Kirtland. 

East line of North Park Rtrppt 


10 


Superior 


East line of Case avphiip 


10 


Willson 


South line of Garden 


10 


Willson 


North line of Quincy. 




Total. 
Bolton 


8 


North line of Euclid 


8 


Bolton 


South line of Euclid 


8 

8 
8 
8 
8 


Broadway 

Broadway 

Broadway 

Broadway 

Cedar. ...^ 


West line of Korest. 
West line of Dille. 
West line of Gallup. 
West line of Czar. 
East line of Willson 


8 
8 
8 
8 
8 
8 
8 


Columbus 

Columbus 

Columbus 

Doan 

Garden 

Mason 

Oranflrert- t,. 


South line of Holmden. 
South line of Clark. 
North line of Sackett. 
South line of Euclid. * 
{East line of Willson. 
East line of Case avenue. 
East line of Perry. 
West line of Jarkfinn 


8 


Orange 


8 


Oranire 


West line c f Mayflower. 
West line of Case 


8 


Pavnc 


8 


Ouincv 


East line of Willson 


8 


St. Clair 


East line of Bond 


8 1 


St. Clair 


East line of Wood 


8 . 1 


St. Clair 


West line of Erie 


00 00 


1 
1 

2j$ 

1 

1 
1 
1 
1 


Superior 

Superior 

Total. 

Bell 

Brookfield 

Belden 

Cedar 

Case 


East line of Lyon 
East line of Norwood. 


6 
6 

n 

6 
6 


South line of Euclid. 
North line of Euclid. 
North line of Superior. 
West line of Wills* »n. 
South line of Mason 


6 


1 


Car 


North line of Woodland 


6 1 


iCar 


South line of Piatt. 
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Annual Report of 



SCHEDULE 
Showing Size, Xumber and Location of Stop Gates Set in 1876, 

Continued. 



Diameter 
in Inches. 


No. 

1 


Street. 


Link or Stre«t. 


6 




Clinton 


West line of Duane. 


A 




Clinton 


East line of Duane. 


6 


Commercial.... 


South line of Hill. 


6 




Commercial ... 


Eiast line of Canal. 


6 




DavieB 


North line of Broadway. 


6 




Detroit 


South lineof C(-nter. 


6 




Fairmount 


North Ihie of Euclkl. 


6 




Forest 


North line of Broadway. 
South line of Trumbull. 


" 1 

A 1 1 


Forest 


6 1 


Gallui) 


North line of Broadway. 


6 : 1 


Harkuess 


North line of Euclid. 


6 


1 
1 


Elewitt 


South line of Euclid . 


6 


Hickory 


East line of Old River. 


6 : 1 


Hanover 


lEast line of Old River. 


6 , 1 


Irving 


*South line of Orange. 


6 1 1 


Kelley 


East line of Buckeye. 


6 i 1 


Kellev 


I West line of Case. 


6 1 


Kennard 


North lifu^ of Garden. 


6 1 


Lawrence 


South line of Superior. 


6 1 


Lawrence 


North line of Payne. 


6 ; 1 


Linden 


South line of Gai-den. 


6 1 


Linden 


North line of Scovill. 


6 1 


T^s:an N 


North line of Eudid. 


6 , 1 


Logan 8 


South line of Euclid. 


6 , 1 


Merchant 


North line of Starkweather. 


6 


1 


Merchant 


South line of Willey. 


6 


I 


Merchant 


North line of Literary. 


' 1 


Monroe 


East line of Penn. 


6 1 


Nevada 


North line of Superior. 


6 1 


Oregon 


East line of North Perry . 


6 1 


Oreiron 


West line of Nevada. 


6 1 


Old River 


125 feet north of Mulberry. 


6 1 1 lOld River 


West line of Hanover. 


6 


1 Old River 


East line of State 


6 


1 Pelton 


South line of Willey. 


6 


1 Pelton 


North line of Jefferson. 


6 




Petrie 


South line of Broadway, 


a 




Phelns 


South line of Superior. 
North line of Payne. 


6 




Phelps 

Portland 


6 




East line of Kennard. 


6 




Portland 


West line of Willson. 







Piatt 


East line of Car. 


6 




Republic 


North line of Euclid. 


6 

(5 




Rockwell 

Rockwell 

Rockwell 


West hue of Bond) ohanged from 4 inch 
^^^t'nrof^ErTe) to finch valves. 


6 




Scranton 


South line of Clnrk. 


6 




Scran ton 


South line of Holmden. 


G 




Scranton 


820 feet south of Mever. 
East line of Kennard. 


6 




Sibley 



Tnislees of Jt'akr Works. -! 

SCHEDULE 
ShoKiHg Size, Xmnber ant! Loealioti of Stop Gate* Sel in 1 



in Incha. 


No. 


s<»«. 


Lib. of S-mmwr. 


n 




stark weotbcr 


. We»tlin.-of Pplton, 


fi 




8tarhHeftth»T 


. East line of Jennings. 
. South line of EucliU. 


B 




Streator 






Univer^ty.... 


. South line of Literary. 






University ,... 


. North lint of Jeffereon. 






University.... 


. North line of South Mrret. 






WasliingtoL., 


.West line of Pearl. 






WaahiDgton.- 


. East llnc' of Hanovpr, 






Wi«Ulngton.. 


. Weflt line of Hanover. 






Washington. . 


.East linu of State. 






Warren 


. East line of Forest. 






Wiliiams 


[South line of Cedar. 






Williams 


North line of Garden. 






West River... 


East line of Detroit... {"^""^it vZ-. 






York 


.North line of Mo□^o<^ 






For HyjlrantJ 
Total. 
Arlington 


ilCislern connections. 




~w 




. 




.;Southlin<-ofCi-tlar. 






BonX 


. North line of Rockwell. 






Bund 


.North line of St- Clair. 






Brijflts 


,i.\orthlincof Uke. 






Co]l.>K.- 


,|WpsI line of Professor. 






Col](-jrc 


.West line of University. 






Colkg.' 


.East line of Treniont. 






Fri'eman 


. East line of Brainard. 






Fourth 


. .East tine of Commercial. 






Fifth 








Hayward 

Mnlberry 


.North line of Sibley. 






.150 f(!.-t vf.-st of first hydrant wpst of I 






Oneiita 


.iNorthllneof Kellv. 






Oneida. 


.'South line of Payiie. 




Rockwell 


..West line of Public Square. 






RoBsiter 


.iJiorth line of Superior. 






Rossiter 


.ISoutlilineof St. CWr. 






Wood 


.jln St, Cl^r, to connect 4 and 8 inch p 






8U CWr 


.lUOft, west Bond. " 






Vine. 


.Isouthlineof Bcovill. 




Winslow 


. North line of Washington. 




120 


For Plri' Hj 


-lilrantB and Cisterns. 





Ter 


Total. 


1 
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.'inrtual Report of 



SCHEDULE 

Showing Size, Number and Location of Slop Oaten Set in 1876. 

Concluded. 



RECAPITUT.ATION. 
Total Number of Stop Gates Set in Streets to December Slst, 1876 



Water way in 
incnes 


86 


80 


24 20 


16 12 


10 


8 


6 


4 


8 


Total. 


Set previous to 

1876 

Set In 1876 


1 


12 


7 


12 


19 


12 
8 


80 
10 


109 
28 


887 
79 


628 
150 


266 

266 
6 


1528 
266 


Total 

Taken out ln76 


1 


12 


7 


12 19 


16 


90 


182 


466 


778 
6 


1794 
13 



Totel in use I 1 | 12 | 7 | 12 | 19 | 15 | 90 | 182 | 466 | 767 | 260 | 1782 



Trustees of Walei' Works, 



S9 



SCHEDULE 
Showing Firs Hydrants set in 1876, 



Sixe in 
Inches. 



4 

8 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

C.3to4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

4 

4 

C.4to8 
C.3to4 

4 

4 

4 

4 • • . • . 



Strbbt. 



Arlington court... 

Arlington 

Arlington 

Bond 

Broadway 

Broadway 

Broadway 

Broadway 

Broadway 

Broadway 

Broadway 

Broadway 

Brainard 

Bridge.. . 

Case avenue 

Case avenue . . . 
Case avenue. .. ... 

Case avenue.. .. . 

Clark avenue 

Clark avenue 

Clark avenue 

Columbus 

Columbus .... . 

Columbus 

Columbus 

Columbus 

Columbus 

Columbus.. 

College ...... . . 

Commercial 

Detroit 

Detroit 

Euclid avenue . . . . 
Euclid avenue . . . 
Euclid avenue . . . . 
Euclid avenue . . . . 
Euclid avenue . . . 
Euclid avenue • . . . 
Euclid avenue . . . . 
Euclid avenue . . . 
Euclid avenue ... 

Euclid avenue 

Franklin 

Fourth 

Hamilton 

Hamilton 

Irving 

Irving 

Kelley 

Forest 



Feet. 



271 

588 

1054 

78 

47 

114 

134 

155 

810 

50 



890 
880 
684 
1040 
868 
14tf 
66 



58 
850 



808 



101 



188 
208 

86 
188 
155 

78 
186 



58 
250 
288 

» • • " 

410 



846 



Location. 



102 



South of Cedar. 

South of Cedar 

South of Cedar 

North of Rockwell 

West of Forest 

West of Geauga 

West of Dille 

West of Martin 

East of Gallup 

West of Fowler 

At Smith 

At Petrie 

At Freeman 

At Scott 

North of Woodland 

North of Euclid 

North of Euclid 

North of Euclid 

North of Kelley 

West of Brighton 

EastofMUl 

At Johnson 

South of Einkel 

North of Holmden 

At Holmden 

At Meyer .... 

South of Meyer 

At Sackett 

AtCityLhnits 

East of Tremont 

At Canal 

South of Center 

South of West River 

West of Brookfield 

West of Bolton 

East of Bolton 

East of Harkness 

East of Hewett 

At Republic 

West of Doan 

East of Doan 

East of Tilden 

At Fairmount 

East of Russia 

At Conmiercial 

West of Ross 

At Canfleld 

At Oran^ 

North of Broadway 

£%.\ v/ase .. «... ........ 

At Trumbull 



SiDB. 



East. 

East. 

East. 

East. 

North. 

North. 

North. 

North. 

North 

North. 

North. 

North. 

East. 

South. 

West. 

East. 

East. 

East. 

East 

South. 

North. 

South. 

West. 

West. 

West. 

West. 

West. 

West. 

West. 

North. 

West. 

Fast. 

East. 

North. 

North. 

North. 

North. 

North. 

North. 

North. 

North. 

North. 

North. 

South. 

North. 

South. 

North. 

East. 

East. 

South. 

East 
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Annual Report of 



SCHEDULE 
Showing Fire Hydrants net in 1876. — Continued. 



Sue in 
Inches. 



^ • • • ■ * 

4 



SlltBCT. 



Feet. 



• • • • • • 



4 
4 
4 



4 ... 

4 

4 

4. .. 

4 

4 

^ • • • • • 

4.. 

4 

4... . 

4 

C 

4.. 

4.. 

4.. 

4.. 

4.. 

4.. 

4.. 

4.. 

4.. 

4.. 

4... 

4.. 

4.. 



Kelley i 96 

KeUey ' 8 

Kennard 421 



880 

25 

389 

347 



310 
261 



990 
189 
578 



351 
451 



Kennard 

Lawrence 

Lawrence 

La^Tence 

Lawrence 

Linden 

LInd- n 

Logan 

Loj^an 

Ijogan 

Logan 

Mason 

. . . . Merchant avenue. 

Merchant avenue . 

8 to 4; Merwin 

Monroe 41 

, Monroe i 72 

Nevada I . . . . 

Ohl River.... i 15 

Old River ' 40 

Old River | 25 

Oneida \ 216 

Oneida 

Orange 460 

Oregon i 342 

Oregon ' 2S3 

Pelton avenue ..... . . 

Pelton avenue ' 375 

Phelps , 305 

Phelps I 716 

Phelps 13 

Pavne avenue . . . . i . . . 



4 

4 

^ • • • • 

4 

4 

4. .. 

4 

(\3to4' 
C.3to4' 
4.. .. I 
4 

4 

4 

4 

4 

4 

4 

4 

6 

C.8to6 



Portland j 248 

Portland ' 377 

Piatt 60 

Rockwell 176 

Rockwell 234 

Rossiter . . i 

Scranton avenue. . ' 25 
Scranton avenue..! 15 
Scranton avenue... | 16 
Scranton avenue. ' 28 
Scranton aveuue.J 419 
Scranton avenue..! 819 
Scranton avenue.. 1212 

Sibley 402 

St. Clair 209 

St. Clau- 90 



Location. 



West of Oneida .... 

East of Buckeye 

North of Garden .... 

North of Garden 

South of Superior . . 
South of Superior . . 

North of Payne 

At Payne 

South of Ganlen 

North of Scovill 

At Euclid 

South of Euclid 

South of Euclid. . . . 

South of Euclid 

At Case 

South of WiilVv . ' . 

South of FahHeld ... 

Near British 

East of McLane. . . . 

West of Jersey 

At Oregon 

South of Hickory 
South of Hanover. . . , 

North of State 

North of Kelley 

At Payne 

East of Perry 

East of Perry 

West of Nevada. . . . 

At Wiiley 

South of Wiiley 

South of Superior. . . . 
South of Superior . . . 

North of Payne 

At Case 

East of Kennard ... . 
Westof Willson. ... 
East of C. & P. R. R. 

East of Wood 

West of Erie 

At Sonora 

North of Kinkel 

South of Holmden . . . 

South of Meyer 

North of Wright 

South of Meyer 

South of Meyer 

South of Meyer 

W^est of Hay ward . ... 

East of Bond 

West of Bond 



SlOB. 



Soath. 

South. 

East 

East 

East. 

East. 

East 

East 

East. 

East. 

West. 

West. 

West 

West. 
South. 

West. 

West. 
West 
North. 
North. 
East 
East 
East 
East. 
East. 
East- 
South. 
South. 
South. 
West. 
West. 
East. 
East 
East. 
North. 
South. 
South. 
North. 
South- 
North. 
East. 
East. 
East 
East. 
East. 
East 
East 
East. 
North. 
North. 
North. 



Trustees of Water Works, 
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SCHEDULE 
Shotoing Fire Hydrants set in 1876, — Concluded. 



Size in 
Inches. 



6. 




181.... 
652.... 

788.... 



Strbbt. 



St. Clair 

Sterling avenue... 
Sterling avenue. 
Streator avenue. . 
Starkweather ave. 
Starkweather ave. 
Superior 



Feet. 



150 
359 

• . • • • 



Superior 

Superior 

Superior 

Superior 

Superior 

Superior 

Superior 

Superior 

University 

University 

University 

University 

Vine 

Vine 

Vine 

Washington 

Washington 

Washington 

Winslow 

Willson avenue... 
Willson avenue. . . 
Willson avenue. . . 
Willson avenue . . 
Willson avenue... 
Willson avenue... 
Willson avenue. . . 
Willson avenue... 
Willson avenue. . . 
Williams street . . . 



Total 

Changed in 1876. 



In use, set in 1876. 
Totol set to 1876. . 



In use Dec. 31,1876 



53 
441 

40 

26 

818 

717 



107 
405 
126 
458 
214 



47 
253 
628 
459 

79 
310 
229 

89 

49 
388 



Location. 



At Wood 

North of Scovill.... 
South of Garden. . . . 

AtEucHd 

At Pelton 

At Merchant 

At Lyman 

At North Park 

At Hoadley 

At Kirtland 

At Sherbrook... ... 

East of Rockford . . 
West of Norwood. . , 

At Norwood 

East of Dunham. . . . 
North of Jefferson. . 
South of Jefferson. . 
South of Jefferson . . 
At Starkweather. . . 
North of Woodland . 
North of Woodland. 
South of Scovill. . . . . 

East of Pearl 

West of Hanover. . . . 

At State 

At Mulberry 

North of Cedar. . . . 

South of Cedar 

South of Cedar. . .. 
North of Garden . . . , 
North of Garden ... 
South of Garden . . . , 

North of Quincy 

South of Quincy. . . . 
North of Garden. . . 
South of. Cedar 



••••.. 



Side. 



North. 

East. 

East. 

West. 

North. 

North. 

North. 

North. 

North. 

North. 

South. 

South. 

South. 

North. 

South. 

West. 

West. 

West. 

West. 

East. 

East. 

East. 

South. 

South. 

South. 

West. 

West. 

West. 

West. 

West. 

West. 

West. 

West. 

West. 

East. 

East. 
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FIBE HYDRANTS CHANGED. 



Chan fed 


Strbbt. 


Feet. 

188 
846 


Location. 


Side. 


From 


To 

4 

8 
4 
4 
4 
4 
6 




8 


Detroit 


South of Center 

West of Ross 


East. 


4 


Hamilton 

Hamilton 


South. 


8 


At Canfield 


North- 


8 


Merwin 




Near British 


West. 


8 


Rockwell 


176 

284 

90 


East of Wood 

West of Erie 


South. 


8 


Rockwell 


NMth. 


8 


St. Clair 


West of Bond 


North. 









Total number of hydrants changed. 



FIRE CISTERNS CONNECTED. 



Size 




of 


No. 


Con. 




4 


6 




6 




4 




6 









Stkbbt. 



Case avenue 

Davies 

Gallup 

Superior. .. 
Warren. . . . 



Location. 



At Woodland. 
At Broadway. 
At Broadway. 
At Belden. 
At Forest. 




Total. 



/^ 



<f . (PflM.*:^^^ G. G 
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Trustees of Waisr Works 

TO THE 
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OF CLEVELAND. 



Reports of the Offioers of the Board, 
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CLF.VEL.\ND; 



.V,. SOC. CIVIL ElilNEE.i^S 



A 




TWENTY-SECOND 



ANNUAL REPORT 



OF THE 



OF 



Trustees of Water W 




TO THE 



CITY COUNCIL. 



OF CLEVELAND, 



TOGETHER WITH THE 




of the Onieers of the Board, 



Compliments of 



1877 



John Whiteu^^ 



■^"/"■'B/fljrf, 



"""'rf^W. 



• 1 V ' 

( 



CLKviLi^.. ){ 



I hE,JffiE.K PRINT^^G COMIH^f* I46: SUPERIOR 



STREET. 









THE NEW YORK 

PUBLIC LIBRARY 

P 1051311 

ArroM, Lenox and 

TtLOCN FOUNOA-UOMt. 



Report of Trustees of Water W 



To the HoTtorahU Mayor and Oily Council of Clevela. 

The nnderaigned, Trustees of the Water Works, 
submit the Beports of the Saperintendent and Engi 
Secretary for the year 1S77, which so fully show th 
tiona of the department, that any Euggestions from 
nnnecessary. The condition of the Works appear to 
that by judicious and systematic management they ' 
few years be seLf-sustaining. 

For further and detailed information as to the mai 
and condition of the department, you are respectfully 
to the accompanying reports. 

PATRICK SMITH, 
TRUMAN DUNHA 
Trmteea of the Water 

Clevblasd, February 18th, 1878. 



SECRETARY'S 



RePi 



To the Board of Truxtees of Water Works ; 

Gentlemen— In uccordance with the regulations 
Department, I respectfully suhmit the following Fi 
Beport, 

The receipts and diaburBements for the year 1877, in 
cash bslancee, are as follows : 



For Water, IncladfDg parmiu. vU: 


|10t,349«8 










I15S.9MM 


















CMh in City TreamuT and WMer Work. Office 



















TWENTT-SBOOND AlfKUAL BBPOBT OF THE 



DI8BTnifflCMENT& 



On Pipe Extension Account 

On Constmction Account 

On Lake Crib Superatructure Account. 

On Interest Account 

For Water Meters. 

For Oflloe and General Expenses. 

For Engine House Expenses 

For General Repairs. 

For Bepairs at Engine House 



Cash balance in City Treasuij, Jan. 1st, 1878. . . . 

Cash balance in Water Works Office Jan. 1, 1878. 

Total 



t»,106 07 

13,982 47 

88,486 76 

107 60 

2,697 64 

96,166 27 

21,406 19 

18,812 93 

2,961 48 



$147,177 81 
66,826 22 
286 12 



$902,789 66 



The receipts for Water for the year are m excess of the 
previous year the sum of eleven thousand six hundred and 
forty dollars and eight cents, being about the average increase 
for several years past. 



The expenditures under the heads of the various ledger 
accounts, after deducting credits, are: 



On Pipe Extension Account 

On ConstructicMi Account 

On Lake Crib Superstructure Account. 

For Office and General Expenses. 

For Engine House Expenses 

For General Bepairs 

For Bepairs at Engine House 

For Water Meters. 

For Interest. 



Total $145,941 81 



$24,499 17 

18,913 98 

88,485 7« 

26,166 27 

21,405 19 

17,ni 88 

2,961 48 

2,687 64 

107 80 



BOARD OF TRUSTEES OF WATEB WORKS. 

1 emmata that the Rocelpta for Water for the jeu 1878 will 

To iriUcb add Caih Balance In CItr Traanirr- 

Total , 

And that the dlabunemeuta tIU be— 
Tot OpentlDg Exiteiues and otdlikarr Repalra, 

nor final FajmenU on existing Contracta 83,000 

For Appropriation for Inlercrt. ,.... 96,000 00 

For new BoUera for Cornlah Sngliwa ai,0a0 00 

Total. 



L««*taW a balanM (or othcv poipcaea of . . 



This estimate for espenees and repairs is less ttiaa 
araonnt expended in 1877; but, as nearly eight thoui 
dollars of the cost of repair in that year was for material 
labor for the main pipe and connections at the croseing of 
Birer at Superior street, and over two thonsand dollars 
repairing the dock at the Engine House lot, also at 1 
twenty-five hundred doUare for other extraordinary item 
expense, it seems probable that the estimate is safficie 
large. 

It may be observed that a large proportion' of the expe: 
at the Kiver Crossing was really for betterments, and mi 
vrith propriety have been carried to Construction insteac 
Repairs Account, However, as there is a conatant deterii 
tion in the material of the pipe system and other parts of 
work, it seems proper, as has been the practice, to chi 
Expense and Repair Accounts with many cspenditnres I 
are actually betterments. Should these estimates pi 
essentially correct, and the expenditure for boilers be mad 
btdance of over forty-seven thousand dollars. will be availi 
for extending the pipe system — a sum sutQcient to lay a 1i 
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TWENTY-SECOND ANNUAL REPORT OF THE 



amount of distributing pipe at its present price, and all that 
public necessity requires. 

LEDGER BALANCES JANUARY 1, 1S7S. 



Constmctlon 

Lake Crib Superatructure. 

Water Meten. 

Bills Reoelrable 

Cash 

City Treasurer. 



Bonds., 



Water Rent dnoome) . . 

CItF of CleTeland 

Interest and Discount . 



DR. 



$9,866,154 15 

88,875 76 

10,8dl 68 

4,875 06 

886 IS 

65,396 89 



Total $9,468,291 80 



ca. 



$1,7».000 09 

684,117 96 

48,478 60 

iTOOflB 



$8,468,98180 



In the forgoing statement of Ledger balances^ the account 
Water Meters is intended to represent the actual value of the 
Meters, and not their cost. 

It is believed that the average duration of Meters will not 
exceed ten or twelve years; all expense therefore of their 
fittings and for setting the same, as well as freight and 
repairs, together with a proper portion of the purchase coat 
thereof, are charged to Expense or Repair Accounts. 

The account City of Cleveland represents money furnished 
by the City Council and Board of Education to lay Water 
Pipe as desired by them. 

, The accounts Construction, Lake Crib Superstructure and 
Meters, amounting to $2,402,354.43, may with propriety be 
regarded as th^ present value of the Water Works property. 



BOABD OP TRUSTEES OF WATBE WORKS. 
STATBMKIT OF THE TOTAL COST OF THE WATER WORKS PROPK 

ReaerTOir Orounds and ErabaDkcaeDt 

Engliie House OrouDdB (md ImprcTements. 

Engine HooBes, including PouDdatioiu 

Engines and BoUera 

L^ke Tiuue] and Crib 

Pipe ByHtem. 

Aquedact - - . . , -.....-..,,-.-,'-'.,.. 



In preparing the above ettitement, some difiicuUy was f 
in poBitivijly claseifying some of the items of expendit 
but it is believed to be mainly correct, 

BONDED DEBT. 

The bonded debt of the City for Water Works pur 
ha* not been increaeed during the year. 

The present amount of this debt is as follows: 













^ 














SsTCn per cent. Bonds due Hay lat, tags 




ScTsn per cent. Bonds due U>r 1st, I8M 






■n 




»!.« 
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TWENTY-SECOND ANNUAL REPORT OF THE 



The Sinking Fund of the City is pledged for the payment 
of the principal of nine hundred and twenty-five thousand 
dollars of these bonds, (being the first six amounts above 
specified,) funds for whi h are already provided. The entire 
interest of the debt has heretofore been paid by a tax levied 
on the real and personal taxable property of the City. 

It is understood, however, that this department will pay of 
interest the sum of thirty-five thousand dollars in 1878. 

As a matter of reference, I have prepared the following 
statement, showing the amount of int-erest that will be 
payable annually on the Water Works Bonds until the time 
of their maturity. 



1878 $118,250 00 



1879 
1880 
1681 
188S 
1888 
1884 
1886 
1886 



102,750 00 


1888 


87.260 00 


1889 


78,500 00 


1890 


75,000 00 


1891 


76,000 00 


1698 


64,600 00 


1898 


64,000 00 


1894 


64,000 00 


1696 



I 

1887 |$M,000 00 



54,000 00 
54,000 00 
54,000 00 
54,000 00 
40,000 00 
19,000 00 
12,000 00 
12,000 00 



I may be permitted to say that it gives me pleasure to state 
that the time seems to have nearly arrived when no tiix levy 
to pay interest on the Water Bonds will be required beyond 
such an amount as may be deemed just in order to relieve 
the water-takers from the entire burden of supporting the 
department. 

This view is sustained by the probability that no extraor- 
dinary expenditures for the enlargement of the Works will be 
required for several years to come, and that the ordinary 
operating expenses and repairs will be but little increased over 
my estimate for 1878, while, on the other hand, a constant 



BOARD OP TRUSTEES OF WATER WORKS. 

increase in the receipts for water may be confide 
pec ted. 

Tiio receipts for water for several years past are ae 



im ... :«»4., .« 


1874 




im 


' B0,«7 44 


ISTUtt 


nmonths) 












' 106,481 UO 









Tlie average rate of increase, it will be seen, ia ov( 
thousand dollars per iinnum; and it appears evident tbs 
the rate of increase be even much less the departm 
soon be in a very satisfactory condition, especially w 
considered that the bonded debt will be reduced from 
time, so that in l»j84 the amount out>§tanding will 
hundred thousand dollars. 

H. C. HAWKINS 
Seer 

Clkvelasd, January Ist, 1878. 



REPORT 

OF THE 



Superintendent and Engineer. 



To the Board of Trustees of Water Works: 

Gentlemen — The Annual Report of the Superintendent 
and Engineer of Water Works for the year ending December 
3l8t, 1877, is herewith respectfully submitted. 

LAKE CBIB. 

The work of building the new stone superstructure on the 
lake crib was commenced early in May; but, owing to delay in 
receiving the cut stone m the early part of the season, has only 
been completed to the top of the tenth course of masonry, 
leaving two courses yet to be laid before the roof can be put 
on. Work was discontinued about the first of November, not 
on account of the lack of materials or unfavorable weather 
at the time, but for the reason that any further prosecution of 
the work would have necessitated the removal of the old roof, 
and thus expose the completed masonry to the action of the 
elements, at a season of the year the most unfavorable for 
such work, and too late to hope that the new roof could be 
put on before winter set in. The inner timbers of the old 
structure had to be removed as the masonry advanced, leaving 
only the outer shell as a shelter for the workmen and the 
completed walls: the outer timber walls have been braced in a 
secure manner to resist the storms and floating ice during the 
winter. 

The first work to be done when work is resumed in the 
spring will be the removal of the old roof. 
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TUNNEL. 

The tunnel has continued to fulfill the pui'pose for which it 
was built without interruption. While the foundation for the 
new superstructure on the crib was being laid, the inlet gates 
through the crib were closed. This was done for the purpose 
of lowering the water level inside of that structure as much 
as possible. The leakage through the timber proved sufficient 
to supply the pumps at the rate of twelve million gallons in 
twenty-four hours, while the water inside of the crib stood 
from twenty-four to twenty-eight inches lower than in the 
lake. The surplus water pumped while this work was being 
done, amounting to forty-eight and a half million gallons, 
was wasted through the waste-pipe from the reservoir to the 
old river bed. 

The quality of the water furnished for the year has, with 
the exception of a few days in March, been equal to that 
supplied in former years. During the month of March a 
heavy freshet occurred in the river while the lake was covered 
with ice, and for a few days the water drawn through the 
tunnel was slightly impregnated with the taste of petroleum. 
This is the first and only time since the completion of the 
tunnel that water from the river has ever reached the crib. 

ENGINE HOUSE AND GROUNDS. 

No repairs have been required or made to either of the 
engine houses. 

The lot upon which the south building stands, that has 

heretofore presented such an unsightly appearance, has been 

graded and turfed, and cindered walks and drive-ways have 

been laid out. The streams of water coming from the springs 

n the bank south of the lot have been brought together, by 

means of open drains lined with brick, to a large basin, also 

lined with brick, in which are deposited the sand brought 

down with the water. The water is carried thence by an 
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ojHjn drain of similar construction to a second basin, in the 
center of which is a fountain. From this basin the water 
passes into an under-ground sewer' and is discharged into the 
river. 

A substantial picket fence has been built along the easterly, 
southerly and westerly sides of the lot, while on both sides 
of the roadway, passing between the buildings, a strong and 
neat wrought-iron fence five feet high has been built, and 
eight cast-iron hitching posts have been set in the roadway 
for the accommodation of visitors to the works. 

The old coal dock has been entirelv rebuilt, and a new dock 
extended from its easterly end to the easterly line of the lot, 
affording for the present ample dock room for handling coal. 

Your attention is again called to the request of the Engi- 
neer in charge of the pumping works, to have suitable coal 
sheds erected for the protection of the coal. 

A railway track has been laid from the coal dock to the 
boiler rooms of both engine houses, and also along the coal 
dock. Two wrought-iron coal cars, large enough to carry a 
ton of coal each, have been made for moving coal and ashes, 
and afford a means for the easy and rapid movement of coal 
from the dock, and ashes from the furnaces. 

MACHINERY AND BOILERS. 

For information regarding the condition of the different 
pumping engines and boilers, you are respectfully referred to 
the accompanying report of the Engineer in charge of the 
* Pumping Works. His statement as to the condition of the 
old Cornish boilers is a reiteration of the recommendations 
contained in his last Annual Report, and invites your early 
attention and prompt action. 

PUMPING MAINS. 

Neither of the pumping mains have required any repairg 
during the year; the only leak in any of their connections 
being in a lead joint in the thirty-six-inch valve. 
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RESERVOIR AND GROl NDS. 

The brick lining of the reservoir for a few feet above and 
below the water line has been repaired where necessary. In 
several places the clay lining under the brick had slipped, 
leaving a depression in the slope above the water line and a 
projection below; in all such places the paving and clay were 
removed to the proper depth and refilled with new clay. The 
8loi)e^ were also cleaned of the growth of a^juatic plants and 
the slight accumulation of sediment to a depth of ten feet. 
During the spring the water should be drawn off, and both 
basins should be cleansed. The grass on the outer slopes was 
never in a better condition than during the past year. The 
ground south of the embankment was cultivated as during 
the preceding year, and will be seeded with grass the coming 
spring. 

A new fence should be built along the cjisterly line of the 
lot from Franklin Street to the rear of the adjoining lot; this 
should be done to prevent cattle from entering the reservoir 
grounds through other property. 

SUPPLY MAINS. 

There has been but one leak in either of the cast-iron 
supply mains during the year, and that was caused by the 
slipping of the lead in a joint, and was repaired in a few 
minutes by driving the lead bjick into the joint. There have 
been several very annoying leaks in the sixteen-inch wrought- 
iron cement-line main, the cost of repairing which would 
amount to more than the outlay for repairs to the cast-iron 
mains for the last three years, if we except the cost of 
repairing the river pipe at the foot of Superior Street. The 
laying of a cast-iron pii>e to take the place of this cement- 
lined pipe is recommended whenever any permanent improve- 
ments are made in the streets through which it is laid. 
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The thirty-six inch boiler iron piixj, made to take the place 
of the one injured in October, 1876, was successfully laid on 
the fifth day of April. The depth at which it is laid is nearly 
a f(K)t greater than was originally intended, the top being 
twenty-six feet below the ordinary stage of water in the river, 
and below any probable danger from accidents similar to the 
one that destroyed the twenty-four inch pipe. 

DISTRIBUTING PIPES. 

The quantity of distributing pipe laid during the year is 
unusually small as compared with preceding years, notwith- 
standing the fact that pipe could be purchased at a lower 
price than at any time since the works were built. The 
general depression in business, and the fact that a large 
quantity of pipe was laid in advance of the necessities of the 
districts, other than as providing protection against fire, 
during the years 1875 and 1876, under an appropriation of 
the City Council, operated to reduce the number of petitions 
to have pipe laid. The total length of all sizes laid during 
the year was three miles and 3,051 feet, besides 1,741 feet of 
pipe relaid. 

The total length of pipe of all sizes laid to December Slst, 
1877, is 107 miles and 5,007 feet. 

WATER METERS. 

The total number of water meters in use at the end of the 
year was two hundred and forty-eight; the number added 
during the year was eighty. The number of each size is as 
follows: 



^ Inch 91 

1 Inch 82 

m Inch 29 



2 Inch 3S 

3 Inch 10 

4 Inch S 



Total M8 
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There are also in use eighteen hydraulic elevators, ea 
having attached to it an instrument that registers the qt 
of water used. Two havu been added daring the year. 

SERVIL'K PIPES. 

During the year, six hundred and fifty-nine service c 
tions have been made with the distributing pipes, as fol 



4 lach a 


Inch 


















Total, of lUalMii. 



The whole number of service pipe connections m; 
December Slat, 1877, and the different sizes, is as follo< 





1>4 Inch 




J, 






Mlnch 























Of this number, sixteen hundred and seventy-nine a 
in use. In explanation of the reason why so large a n 
of service pipes are not in use, it may be stated that nea 
of them are laid in paved streets, in front of unim| 
property. For a number of years past, the City has ( 
such pipes to be laid in advance of pavement, so as to avc 
tearing up of street* where the property to be supplied 
water was improved. 
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GENERAL. 

As the rates charged for water for domestic and manufac- 
turing purposes is a matter in which every citizen is interested, 
and esi)ecially such of our citizens as are by the nature of 
their business obliged to use lai'ge (piantities of water, it will 
not be out of place here to refer to a Report made by I>. 
Farrand Henry, Chief Engineer of the Detroit Water Works, 
to a sjiecial committee of the Detroit Common Council. Mr. 
Henry, after sjK^aking of the difficulties in the way of making 
accurate comparisons between different cities, on account of 
the absence of uniformity in the manner of making the 
lissessmente, says: *'I have however, as an examj)le, calculated 
the assessment of a first-class house, having all the water 
fixtures by the rates lately received from a dozen different 
cities, as shown in the table given below\ Of these cities, ten 
are much higher than Detroit, while only Hartford and 
Cleveland are lower." 

It will be seen by the table to which he refers, and which 
is here given, that the water rates are lower in Cleveland than 
in any of the other cities named. 

** The following is the table referred to as showing the price 
of water per year for a family of five jicrsons in a first-class 
dwelling in the cities named: 



Hartford.... 
Philadelphia 
Brooklyn — 

Albany . . 

Buffalo 

Cleveland. . . . 
Cincinnati... 



$23 00 


27 75 


29 25 


81 00 


43 50 


21 50 


33 80 



Chicago $34 00 

Milwaukee USO 

Toledo 88 25 

Louisville 

Pittsburgh 

Detroit 



81 50 
23 50 
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"Tlic following table sliows the prices charged jjer 
hundred g-.illons in the cities named: 



CmBL Pbici, Cts. 


Cm IB. Paici, 






Clevalami 














IMloaw 




mt 


Pro d 






1 to3 


ETaoBvlUe 






m 
















mt 




WtoiM 






T led 


i«« 


B r»cu»e 


1 to* 


Col mbiu 




a to4 








8 to3 


Detroit 









By a recent revision of our meter rates, such consumer; 
use large quantities of water olitain it at a rate considerj 
lielow the lowest rate given in the above table — one I 
having used such a quantity that the rate amounted to i 
eight mills per hundred gallons for the si\ months cnc 
in October, and several others obtained it at rates varj 
between ciglit and ten cents per thousand gallons. It wil 
thus seen that the citizens of Cleveland obtiiin their wa 
not only for domestic use, but also for manufacturing ] 
poses, at rates as low, if not lower than is charged in 
other city using steam as a motive power for its pum] 
machinery. 

Cleveland can well afford to furnish water at low rates, 
of thirteen of the larger cities of the country, the cos 
pumping water in this city is the lowest. Last year 
average cost of pumping one million gallons one foot high 
only 'aut cents: and during four months of the year, w 
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the work was all being done by the Worthington engines, the 
cost was less than five cents per million gallons. 

With a pipe system embracing one hundred and eight miles 
of the different sizes of pipe, and pumping machinery capable 
of elevating to the reservoir twenty-eight million gallons of 
water in twenty-four hours, while the present maximum 
consumption does not reach ten million gallons in the same 
length of time, the Cleveland Water Works are prepared to 
furnish water to nearly double the present number of con- 
sumers, and still have a portion of the machinery in reserve 
in case of accident. This excess in the amount of pumping 
power is a substitute for an elevated storage reservoir; and 
the system, while costing less than the reservoir system would 
with us, has the advantage of supplying water to the patrons 
of the works directly from the great natural reservoir. Lake 
Erie. Water that enters the tunnel at any hour is being 
distributed to consumers within six hours from the time it 
enters. In this manner, as pure water as can be obtained 
from Lake Erie is furnished to our citizens. 

Respectfully submitted. 

JOHN WHITELAW, 
• Superintendent a7id Engineer. 

Cleveland, February 28th, 1878. 
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REPORT 



OP THE 



Kngineer of Pumping Works. 



To the Board of Trustees of Cleveland Water Works : 

Gentlemen — In presenting my Second Annual Report, I 
am enabled to say that nothing of a serious character has 
occurred to interfere with our daily pumping during the year 
1877. 

GENERAL BEPAIBS. 

Cuyahoga Engine. — The repairs upon the Cuyahoga En- 
gine, which were in progress at the close of 1876, have been 
completed, and the engine was started March 1st, since which 
time it has been held in reserve, and only run at short 
intervals during the year to keep it in working order. 

On the 24th of July a fracture was discovered in the east 
end of the lower chamber of the south pump. Subsequent 
examination developed the fact that the chamber had cracked 
from the opening or pump end to the opening for inserting 
valves on each side of the pump. Immediate steps were taken 
to secure it which have proved perfectly successful. This 
engine is now in good condition. 

Worthington Engine. — No repairs have been necessary upon 
this engine, and no expense has been incurred other than the 
necessary attendance, excepting in making the usual examin- 
ation in regard to the wearing of the bearings and pistons, 
and substituting weights for springs upon the main pump 
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valves. This engine is now in perfect order, and can be 
depended upon for steady, satisfactory work. 

East Cornish Engine. — The main stop val^e, which has 
been on hand for some years, was put in place during the 
months of June and July, iKstween the main pump and stand 
pipe, and supplies a much-needed improvement. 

West Cornish Engine. — The West Cornish piston has been 
put in order, and the cylinder head repaired. At this time 
the main pump is receiving a new lower-valve chamber, the 
old chamber having been fractured for many years. With 
this work finished, this engine and pump will be in perfect 
working order. 

The cost of these repairs has been as follows: 



Cuyahoga Engine .... 
Worthlngton Engine. 
East Cornish Engine. 
West Cornish Engine 



Total. 



$8,8S5 05 
107 18 
871 07 
966 IS 

$8,990 08 



RECOMMENDATIONS. 

The repairs ui>on the West Cornish cylinder-head were 
occasioned by the destructive nature of the lubricant used in 
these cylinders for many years. The same repairs are also 
necessary upon the East engine cylinder-head, and from the 
same cause. I would, therefore, recommend that it be done 
at once, as delay will only render it more difficult of accom- 
plishment. With this work completed, the Cornish engines 
and pumps will be in good condition for much more good 
service. 

Pardon me for once more referring to the Coal Sheds, so 
much needed to complete the improvements so wisely com- 
menced in 1877. They should be built at your earliest 
convenience. 
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As I have referred, under the head of Boilers, to the 
condition of the old Corniah boilers in the north building, I 
have only to add here that new boilers should be provided 
with the least possible delay, that the whole Water Works 
machinery may be made available to meet all possible emer- 
gencies, us any accident to the thirty-sis inch pumping main 
would make the City dependent upon these engines for the 
supply of water. 

It baa been apparent for many years that the Cornish 
pumps did not get water enough at low stages of water in 
Lake Erie to insure safety. At first it was supposed the 
|)ump suction might brt lengthened to accommodate this want, 
but recent investigations show that the wells must be deep- 
ened before this can be done. Your earliest attention is called 
to this matter as one of importance and worthy of your 
consideration. 

IMPROVBMENTB. 

The improvements made around the pumping works the 
past year, in the way of fencing, laying out and improving 
the grounds (putting down an iron floor in the boiler rooti 
and railway tracks around the grounds,) and the building c 
a new coal dock, have long been needed, aud are highl 
appreciated by all immediately connected with the Pumpiu] 
Works, and while adding greatly to the appearance of th 
groimds, they also add to the convenience and economy c 
doing our work, and insure greater protection from jxitt 
thefts, which have been a source of constant loss for year 
imst. 

A stationary Thermometer for testing the temperature o 
the feed water supplied to the boilers and a Pyrometer t 
indicate at what temperature the gases escape from the boile 
line to the chimney, have been kindly furnished to afford i 
better moans of controlling these elements, which enter e 
largely into the economical management of steam power. 
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BOILERS. 

The boilers in the south building consist of two tubular 
and six Cornish, all in good condition, no expense having been 
necessary since my last report, excepting the necessary care 
to keep them in running order. 

The boilers in the north building have been faithful ser- 
vants for over twenty-two years, and are no longer reliable for 
steady work. Having developed serious defects incident to 
their age during the past year, they should have an honorable 
discharge, as the time has come when we must depend largely 
upon the Cornish engines at certain seasons of the year. 

The annexed tables will show the amount of water pumped 
and coal consumed. 

Respectfully submitted, 

R. DOTY, 
Etigineer in Charge of Pumping Works. 
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Schedule SHowixci the Totals and Averages 



For etuh Year since the Beginning of the Works, 



GALLONS DISTRIBUTED. 






1867. 
1868. 
1880. 
1880. 
1861. 
18n. 
1868. 
1854. 
1866. 
1866. 
1867. 
1868. 
1869. 
1870. 



PkrTkar. 

187,968,966 
149,155,484 
196,984,090 
960,990,354 
399,175,0» 
669,078,009 
490,790,875 
476,114,995 
517,961 ,00f> 
567,879,990 
696,869,875 
788,786,975 
806.086,495 
1,196,998,500 



1871 1,867,691.100 

I 

1879 I 1,888.870,896 



1878. 
1874. 
1875. 
1876. 
1877. 



1,869,7»R,885 
9,060.959,910 
9,916,775,816 
9,899,995,408 
9,890,896,074 



- - _ - pgn ct. 

Each Each Jj'?Jl 

PbrDat. Ikhabitant Conhumbr ^^»»*»** 

PBB Day. pm Day. 



946,664 
806,467 
518,107 I 
710,964 
861,599 
1,019,794 
1,159,875 
1,800,868 
1,417,158 
1,609,989 
1,907,881 , 
9,106,965 
9,469,889 
3,085,558 
8,746,907 ! 
4,607,571 1 
5.095,930 
5,695,150 
6,073,358 
6,578.920 ! 
7,796.990 ; 



7.75 
8.87 
11.81 
14.11 
16.89 
19.47 
90.97 
91.68 
21.80 
99.36 
98.85 
24.77 
27.86 
80.86 
35.88 
40.07 
13.06 
45.86 
44.00 
49.99 
55,91 



110.68 
98.44 
9197 
101.97 
114.80 
190.57 
117.54 
198.89 
1».70 
194.96 
115.98 
116.08 
120.90 
113.90 
194.90 
131.64 
137.71 
141.10 
136.65 
1^1.96 
149.94 



11.70 
39.45 
81.87 
98.61 
14.74 
19.83 
19.14 
8.64 
18.55 
16.55 
10.40 
16.99 
95.98 
91.48 
2J.67 
10.85 
9.65 
8.19 
8.98 
17.55 
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Schedule Showing Extension of Water Pipe in 1877. 



SiZB. 



SniRBT. 



a6. 

38. 
36. 

30. 

20. 
80. 

10. 

10. 

8. 
8. 
8. 
8. 
8. 
8. 

8 
8. 
8. 

6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 



Bbtwken What Points. 



Superior . 
Superior. 
Superior. 



Wrought iron under the River . . 

From River dock line east 

End of wrought-iron pipe south 



West River. . . 30" valve west 



80" valve eaftt to connect old pipe at C. 
C. C. &I. RR 



Superior . . 

West River — I Near west Hue West River, south . 



Doan North line Euclid, north. 

Fairmount . . . South line Euclid, south 



FCBT 

Laid. 



Total. 



274 
63 
33 



8 



Garden . . I East line of WlUson, east 

Payne | Tee in Payne at Wason, west 

Payne i Tee in Aaron to Tee in Phelps. . 

I 

Payne Valve on W. L.Siegel to Tee Lawrence. 

Quincy East line Willson to 18' east of Ashland , 

St. Clair 21 ft. east of west line Wood to 43 west 

of east line of Water 



Waverly West line Lorain, north 

East River I 20" cross in Superior to N. L. Superior. 

Merwin 20" cross in Superior to S. L. Superior. 

Aaron I South line St. Clair to cross in Superior. 

Aaron Cross in Superior to Tee in Pa>Tie 



Birch 

ICurtiss 

Danforth. . 
Dayton .... 
Delaware. . 
Doan 



South line Franklin, south 

Tee in OHve, east 

Tee in Superior to cross in Payne 

Tee in Kelly, north 

S. line St. Clair to cross in Superior . . 
Cross in Franklin, south 



163 
60 



10 
9 



I 



6 

SR 

343 

556 

1,815 

2,256 

178 

137 

60 



962 

1,304 

8 

349 

1,184 

48 

817 

65 



370 



8 



Remarks. 



Relaid. 
Relaid. 
Relaid. 




19 



5,435 



Relaid. 
Relaid. 



Relaid. 
Relaid. 



6-W 
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TWENTY-SECOND ANNUAL REPORT OF THE 



Extension of Water Pipe — Continued. 



SiZB. 

6. 
6. 
ft. 
ft. 
ft. 
ft. 
ft. 
0. 
6. 
ft. 
ft. 
ft. 
ft. 
ft. 

0. 
6. 

4. 
4. 

4. 
4. 
4. 
4. 
4. 

8. 



Bast Prospect. 

OiddingB 

Hough 

Lexington 

Madiflon. 

Marion 

IClnneeota 

Sibley 



BvrwBEM What Ponrrs. 



Laid. 



Total. Rbmakka. 



Siegel 

Sterling.... 

Sixth. 

Walnut .... 

Wasson 

West RiTer. 

Windsor . . . 



East line Willson, east 8 

Reservoir Tee, north 18 

Tee in Willson, east 66 

Cross in WiUson^ east 68 

North line of Euclid to a L. of Hough 1,082 

East line of Perry, east 887 

Tee in St. Clair to Tee in Superior. 761 

Hydrant W. of Hayward to E. L. Sago . 889 

Tee in Superior to Tee in Payne. 1,147 

North line of Qarden. north 9 

Tee in Willson, east | 68 

Cross in Muirson to Tee in Dodge j 1,660 

Tee in Superior to Tee in Payne 1 1,887 

E line of Center to hydrant at Myers' > 
Foundry | 870 



Relaid. 



Hicks... 
I Perkins. . 
'Pleasant 
! State 

Ward ... 

West... 



Williams AUey 
WiUiams Alley 



86 
75 



Cross in Case to east line Case 

For hjrdrant and cistern connections. 



North line Lorain, north 860 

East line Willson, east ; 89 



From 89" south of Clark, south 

N. line Detroit to cross in Washington 

South line Lorain, south 

Tee in Merwin, east 

For hydrant connections 



667 

444 

16 

87 

878 



18,890 



South line Lake, south i 388 



Tee in St. Clair to north line St Clair. . . 



Total feet laid. 



44 



Relaid. 



1,816 



878 



80,638 
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TWENTY-SECOND ANNUAL REPORT OF THE 






CO 
Ui 

u 
o 

Pi 

O 
H 






< 
H 

O 

H 





14,717 
44 




185,098 
174 



§ 



I 

3l 



00 



0* 


1 

of 




1 

•A 



I 



i 



i s 



00 



s 



$ 



e* 



4D 



*5 



00 



to 
of 



Xi 



s 



to 



s 



09 «0 



§ § 



a; 



^ 



g S 



s 



CO 



« 



a 



s 

«^ 
o 
u 

2 

0) 

I 



•a "O 

a 3 



ot 



o 

09 



0» 



li 



a 

I i 



9 

3 



.15 



5S 



I I 

8 8 

s s 



o 



it i 



«8 



I I 

CO Q 



^ 



I 



ss g 



BOARD OF TRUSTEES OF WATER WORKS. 



37 



Schedule Showing Size, Number and Location of 

Stop Gates Set in 1877. 



DlAMBTER 

IN 

iMCHBtt. 



30 



20 

ao 



8 
8 
8 
8 

8 

8 
8 
8 
8 
8 
8 
8 



6 
6 
6 
6 
6 
6 
6 



No. 



1 
1 



2 



1 
1 
1 
1 



1 
1 
1 
1 
1 
1 
1 



12 



1 
1 
1 
1 
1 
1 
1 



Strkbt. 



Superior . . . 
West River. 



Total. 



Superior . . . 
West River. 



Total. 



Quincy . . . 
Quincy . 
St. Clair. 
St. Clair. 
St. Clair. 

St. Clair 
St. Clair. 



St. Clair. 
St. Clair. 
St. Clair. 
Seneca .. 
Superior. 



Total, 



Aaron .... 
Aaron — 

Aaron 

Birch..,.. 
Danf orth . 
Danforth. 
Delaware. 



Link uv Street. 



4^ ft. west of W. line of Merwin. 
9^ ft. E. of W. Une of West River. 



50 ft. W. of W. Une Merwin. 

3J4 ft. S. of W. line of West River. 



East line of Willson. 

East line of Lodge. 

East line of Ontario. 

West line of Ontario. 

Connection valve between 8" and 
4" pipes in Ontario. 

East line of Seneca. 

Connection valve between 8" and 
4" pipes in Seneca. 

East line of Bank. 

West line of Bank. 

East line of Water. 

North Une of St. aair. 

Connection valve between 20" and 
4" is 7' east of west line River 



North line of Superior. 
South Une of Superior. 
North line of Payne. 
South line of FrankUn. 
South Une of Superior. 
North Une of Payne. 
North line of Superior. 
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TWENTY-SECOND Al^NUAL REPORT OF THE 



Size, Number and Location of Stop Gates Set in 1877 — 

Continue<l. 



DiAMCTKR 
IN 

Inches. 


1 
No. 


6 


J 


6 


1 i 

I 


6 


J . 


6 


1 
1 i 


A 


1 
1 1 


6 


> i 


6 


1 


6 




« 


1 


A 




6 


^ 







« 


J 1 

1 


6 




6 


6 



BmsBT. 



LnrE or Strsbt. 



Dayton North line of Kelley. 

Hough East line of Willson. 

Lexin^^n East line of Willson. 

BfinneBota North line of Superior. 

BfadiKon North line of Euclid. 

Siegel South line of Superior. 

Hiegel North line of Pajrne. 

Sixth East line of Willson. 

Waiwon South line of Superior. 

Wasson ' North line of Payne. 

Walnut West line of Dodg«. 

Walnut East line of Muirson. 

Walnut I At second hydrant £. of Muirvon. 

Windsor East line of Case. 

For hydrant and cistern connec tions. 





.1 27 


Total 










4 


' 1 

1 

31 

! 33 


Court 


South line of St. Clair. 


4 
4 


Perldnii 

For hydrant conections 


' East line of Case. 

1 








Total 


1 

t 
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TWENTY-SECOND ANNUAL REPORT OF THE 



S( HEDULE Showing Fire Hydrants Set in 1876. 



8lZB IN 

Inchks. 



4.., 

4.. 

4.., 

4.. 

4.. 

4... 

4.. 

4:. 

4.. 

4 . 

4... 

4.. 

4. 

4.. 

4.. 



Snucrr. 



378 

181 

14 

791 

388 



Aaron 

Aarou 

Aaron 

Aaron 

Aaron 

Aaron 

Aaron 

Curtlss 

Danf orth 

Danforth . . . , 

Delaware 

MadiMon 

MadiHon j 

Minnettota | 163 

Minnesota ' 241 



Fkbt. 



Location. 



SiDB. 






3S9 
318 

356 
710 



4 ' Payne. 



Pleasant 



4 I Cuiney 



4.... 

4.... 

4... 

4... 

4... 

4... 

4... 



Quincy. 
Quiney. 
Quincy. 
Quincy. 
Siegel.. 
Siegrel.. 
Siegel.. 



488 
11 



6 St. Clair 

6 'st. Clair. 



6 1st. Clair. 

6 j St. Clair. 

4 Walnut. 

4 ' Walnut. 



30 



South line of St. Clair. . . 

South of St. Clair 

North of Superior 

South of Superior 

North of Payne 

North of Payne 

At Payne 

East of Olive 

South of Superior 

North of Payne 

South of St. Clair 

North of Euclid 

South line of Home 

South of St. Clair 

North of Superior 

At Danforth 

South of Clark Avenue. 

West of Jasper 

At First Avenue 

Ekutof Slater 



East. 



East. 



East 
East. 

South. 

East 

East 

East 

East 

East 

East. 

East 

(South. 
East. 

South. 

South. 

South. 



At Richland SouUi. 



Isoi 



I 
445 
201 
279 



258 
1167 



At Ashland , "South. 

North of Payne ' East. 

North of Payne 'East. 

South of Superior East 

East of Water North. 

At Seneca "North. 

At WUlUms Alley Wrth. 

At Court Place North. 

East of Muirson South. 

West of Dodge South 
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Fire Hydrants Set in 1876 — Continued. 



SOS IN 

IiicaBs. 

^m * • • • - • • • 

4 

4 

4 

86 

I 

34 

Too. .... 

817 

. &* 

S" 



Strkkt. 



Walnut .... 
Wasaon .... 

Wasson 

West River 



Total 

Changed in 1877. 



In use, set in 1977. 
Total set to 1877... 



Total in use Deo. 31,77 



Fkkt. 



887 

406 

404 

24 



Location. 



West of Dodge.... 
North of Payne... 
South of Superior 



North of South line of Elm, changed 
from 3" to 4" 



North. 

East. 

East 

East. 



Side. 



FIRE CISTERNS CONNECTTED. 



Payne | At Wasson 



Madison 



At Euclid. 



ft-W 
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REPORT OF 



Trustees of Water Works. 



To ihe Iloitoiahh' the Mat/or inul ('nUHril of the (^Itfi nf Clevfhnul : 

(textlemen: — Wt» have tlie lionor of herewith presentinj^: for 
your consideration tlie Twenty-third Annual Report of the Hoard 
of Citv Water W^orks. and so vital are the interests of this 
Department to tlie eity, and its citizens at large, that we ask 
from your honoralile ])ody a careful perusal of all the reports 
hereto appended from the various heads of the Department, be- 
lieving that y<m will find tliem full, ex])licit and correct in all 
their details. 

We believe the Department to be in a very prosperous condi- 
tion and so substantially provided in all its equipment that no 
needed outlav will be demanded for manv vears, other than for 
general pipe extensions, the repairs on the crib, and the usual 
exj)enses of ordinary repairs. 

We feel that the efficiency of the present officers in charge, 
and their diligent and faithful assistants, are deserving of much 
commendation, and the present efficiency of the Depart numt is 
largely due to their faithful performance of duty. 

The duties, especially of the Engineer in Chief, have the past 
year lH»en exceedingly arducms, owing to the destruction l)y 
storm (as referred to in his report) of a portion of the super- 
structure at the crib. 
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\V(* arc* ill <jU('stinn as yet wlu'llicr fault can Ix* attarh<^(l lo 
any oik* on arcoiiiit <»f the ilaina^e accrniiij^ to this structure at 
the time of the storm referre<l t<». ])Ut have the matter fully 
un«ler adviscMiient. ami trust that at an earlv dav we inav 1m* ahle 

• • • 

to report to vour honorahle ImkIv a full statement of all the 
facts and conclusions arrivc'd at. This we propose* to do as early 
as the seasi>n will p(»rmit of a thorou>fh examinatitm hvex{^)erts. 

We are happy, however, to report that the sub-marine struc- 
ture is in no way impaire*!. except as stated in the Superinten- 
dent's report, ami <'an easily he ma<le solid and permanent. We 
consider the structure, as a whole, as now protected, in a safe 
condition, and tin* rej)airs to be made can be done at the most 
propitious timt* without hurry or inconvenience t<^ the regular 
routine of the ordinary demaiuU of the I)(*])artment. 

The former ghastly a})pearance of the groumls about the 
pumping works have lM»«'n much improved by laying out of the 
grouncls, tree planting and sod<ling. and also provi<ling against 
the flooding by surface water from the high l)lnflfs in the rear. 

The financial condition of the Department, as set forth by the 
Secretarv. fullv meets (uir ex]>ectation, and exceeds bv several 
thousands of dollars his own estimate, as intimated in his former 
report. Exactness and cleanness are the characteristics of this 
office, and must meet the approval of all citizens. 

A careful inspertion at any and all times at the pumping 
works will reveal to the most critical the perfect order and 
decorum prevailing there. The improvements in new boilers 
at these works, to which Mr. Doty, the engineer in charge, 
refers in his report, are of the most substantial kind, and liav<? 
ample steam capacity for present needs and abundant reserve 
for any emergency. We believe they were wisely planned and 
skillfully ma<le. and from tests thus far fully meet our ex}>ecta- 
tion. 

With all the working dei)artments under the direct supervis- 
ion of the Engineer in Chief, with his j>racticed eye and habits 
of industry and ecomnny. we feel we can bespeak for the future 



nOARIi OF TRrSTKKS 1>F WATKH WdUKS. 

OKiitiniK'il priwixTty. ami iit w ilisianf ■Ihv a riiorp than si-l 
siistHiiiJn^ lii'partiiieiLt. 

All of wlLi<-h is ivs|«-i-i fully snl.iiiiit.-<i. 

KTIIAN mmEKs, 
TKI'MAN DINHAM. 
X. r. MoWLKIt. 



REPORT OF TIIK 



Secretary of the Board of Trustees. 



To the Board of Trustees of Water W&rls: 

(xENTLEMEx: — III Compliance witli law I respectfully submit 
the following Annual Rei>ort. 

The receipts and disbursements of this Department for 1878 
and balances of cash are as follows: 



KECEIPTS. 



i'ttj»h iu City Treasury, January 1, 1878 I 

Vii»Yi in Water Works Office, January 1, 1878 

For Water, Including Permits, viz,: 

From Assessments $115,056 52 

Fn>m Meter Measure v 46,577 98 



236 12 



Lews Amount Kefundecl. 



160,6»i 48 

508 78 



For Bills Keeeivable, Stn^-t Hprinklinir Certltieatc's. 

For Interest on 8ame 

< )n Pipe Extenslcm Account 

On Office and General Expense Account 

On (Jeneral Kepairs Account 

i )n Enflrine House Expense Account 

i )n Lake CYib Superstructure 



Total. 



160,125 70 


4,375 00 


4S1 \f* 


9111 94 


105 00 


101 m 


00 


1 00 


$221,681 fi2 
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DISBrnSKMKXTS. 

IIILIJ* AND PAV UOLUS CEHTIFIKI) T<) THE CITY Ari)n^)K F<>K 
PAYMENT FROM THE WATER WORKS FIND. 



FtirOftltfand 0*n«»ral Ex|>enH«« 

For <t<menil Rcpttfnt 

For Enirini* Houw ExpeDw*** 

For Rviwlnt at Engine Houm' 

For Pi|K* Extcni*Jon 

For Wat€»r MtJten* 

F«>r Final Payment Enirimsetr.,(('ouj*t ruction Awonnt) 

For Inten*«t on TK»f<TTe<l Payment «m Enirine 

For New Hoilern, Fittings, and 8(»ttinK Same 

On I^lte Crib Su|»en«triieture Aei*ount 

On I^lte Crib Prot4»etion AiH-ount 

On l^ke Crib Repairs Account 

For Payment of Intei-esit on Water Worlds* Uomli* 
Ciw*li in City Treasury Subjc«ct to Draft. Jan. 1, 1HT» 
CaM\ in Water Worlw < )fflc<% Jan. 1. IKTW 



$S1,738 9H 

.•>,87H33 

1.057 90 

J7^T W 

1,730 M 

H.3» H7 

16,612 m 

10,9S0 9H 
15,619 37 



T<»t«l. 



$154,170 38 

35,000 00 

31.159 31 

1,351 95 

$221,0H1 £ 



For a <it*tailt*d account of the cxponditun^s reference may he 
liad to the statement accompanying tlie report of the Superin- 
tendent and Engineer. 

The expenditures for the ordinary running expenses and 
repairs for tlie year, after ihMlucting <-redits to the several ac- 
countsand transf(»rring twelve liundred and five dollars and forty 
cents to the dehit of the general expense account — from the 
meter account for the estimate<l depreciation in value of water 
meters from wear and damag<\ are as follows: 
Kor oflice and general expenses. - 
For general rt'pairs. . . - - 

For ex])enses at engine house. 
For repairs at engine house. 



s22,h:vj ;{s 

o.77(> (i4 

24.344 06 

1.0.>7 iM) 



$:)4,017 DH 
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The receipts for water for 1S7-S are in exct^ss of the previous 
vear the sum of seven tliousand. three hundred and thirtv-one 
dollars and two cents. 

I estimate that the receipts for water for the y«^ar ISTM will 
amount to one hundred and sixtv-live thousand dollars, and 

ft 

that the ordinary ex[>enses and repairs wiO not excei*d fifty-five 
tliousand dollars. 

The pres**nt liabilities of the Department, exce})! bonded, are 
a)>out ten thousand dollars. 

The various departments of the city enumerated below are 
supplied with water without cliarge: 

School Depnrtntf'iLt, — Twenty principal school buildings and 
several smaller ones. 

Jura Departintnt. — Elevtm engine houses, also (»ight hundred 
and seventy-three fire hv<lrants and a number of cisterns. 

police iJfjtorfninif. — The Central and five precinct stations. 

Intiriiuirfi Ih'jmrtiHfiit. — The Inlirnuiry on S<-rant(»naveniU'and 
office on (Miam])lain street. 

W'orkhoti'if lh'inirtnifiit.--V\w Workhouse on Woodland avenue. 

Water is also furnished without charge to the City Hall 
building and the elevator used therein, the market houses, parks, 
cemeteries, armory, for flushing sewers, puddling streets, and 
f<»r other public u.^es, reipiiring in the aggregate a large quantity 
of water; an<l in case the same was paid for at tariff rates, the 
receipts for water wouhl be largely increased. 
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liKIMSKK BALANCK. JAXrARY 1, 1H75I. 



PA('K OF I.RDGRK. 



DR. 



VH. 



ronj»tnictlon ,$2,472,Jr?8 68 



lnt«rt*««t — ^. 



rity Troawuwr 

Canh 

BondA OutdtandinK. 

Ikmds RedoemcHl 

Wut<»r K<'nt Iiief>iiio. 
City of Chneland .. 



31J40 7:i 
10,848 68 

I^Kl 96 



'$i,aoo,ooQ ou 

42M00 00 

774,606 7I» 

48.473 60 



Total i$2,M8,07» J»$2,548,a79 3) 



HOXDKI) DEBT. 

The b<)n<U*d (it*bt of tin* citv for Water \V(U*ks purposes has 
heeii decreased during the year by the payment from the Sink- 
ing Fund of four hundred and twenty-five thousand dollai*s of 
matured bonds, leaving the anu)unt of outstanding ]>onds as 
foHows: 



Six Per Cent. Ikmdr* Duo July 1, 1H7« i $ 3^000 iHi 

St'ven Per Cent. Honds Due < )et<)lK'r 1, 18H(» | 75.000 00 

Stnen Per Cent. Bonds Due January 1, 1881 100.0a» 00 

Seven Percent. BondM Due .January 1, 1884 ! 301X000 00 

Seven Per Cent. Ilondf* Due May 1. iHflS 400,000 W 

Seven Per Cent. Dondi* Due May 1, 1893 300,000 00 

Six Per Cent. Hontl** Due Oetober 1, 1805 300,000 00 

Total $1,300,000 00 



IMUBll OF TRl'STKRl OK \yATKR WflHKtf. U 

The paymeiil of all Water \Vc)rks Imiiils lliat inaluro on nr 
lii'foreJftnuflry I. If^Sl, willalwi iM-nmiie fr"iii tlie Sinking Fiinil. 

N'o special provisiiiu has hoon iiiailo fnr the [lavuionl nf lioniis 
matiirinn siiliseqiiont tn ihat time, 

Kfsi»-<rlfiilly siil.niittf'd, 

H. C. HAWKINS, 
Cl.EVKi.AXD, Marc}! G. 1S7!I- S^n->-l',r^. 



KKPORT OF TllK 



Superintendent and Engineer, 



'r*t ill*' liinirfl nf Tnistrt'fi itf Wntf^r \\ ork's: 

(iK.VTLKMKX: — Tile undersignetl would resjuM'tfully submit the 
f(dl(>wing Annual Report upon the condition of the Works 
under his charge: 

The work remaining to be done to ccMuidete this structure, 
at the beginning of the season, was the setting of the two upper 
courses of masonry on the exterior wall, the building of the top 
stories of brick arches, the putting on of the roof and the com- 
pletion of the joiner work in the living rooms. 

This work, with the (^xcepticm of the roof, was finished early 
in Julv when tliM^mter tim])er structure was removed bv the 
contractor down to the water line, preparatory tt) the work of 
cutting the timbers off on a level about one foot above the base 
of the nias»)nry. The timbers were then to be plated with 
heavy boiler iron on the top and down the face to preserve 
them from the injurious action of ice. 

On the 22(1 dav of Julv and before anv of this work could 
be »hme a storm came on and carried awav the timbers on the 
north face to a depth of live feet below the water lin(\ exposing 
some of the loose stones with which the substructure is filled, 
to tin* action of the waves, and slightly displacing five or six 
of the outer stones in the foundation. The.se loos(; stones were 
sei'ured from further movement by oak wedges, and steps were 



14 TWENTY -THIRD ANNTAL KKPOKT OV THE 

taken to n'i»la<M' tht* tiiii)M*r as oarly as possiljle. This it was 
tleterinintnl to do in a <'oinplcte sortioii. as an examination of 
tlie lower tiniKers seenuMl to indicate that some of them were 
split lenj^thwise and that the new work could only l>e made fa^^t 
to th(» old l>y making it double thickness down to the old work, 
the outer course ti> extend four feet deeper, the lower part to 
he l)olte<l ti> the old timlM*r, the angles Xi> he secured by iron 
plat(»s. 

Early in September ("apt. (ieo. H. Breyman, stib-marine 
diver, was engage*! to prepare the top of the old tind>er to re- 
c«'ive the new work and to secure the new timber in place. 

Everything had been made ready and suitable weather for 
doingthework was anxiously awaited, but on the 11th a storm 
came on an<l lasted until the night of the l.'Uh- After with- 
standing the storm for forty-eight lunirs the stones which had 
])reviously been loosened were washed out by the great force of 
the waves during the morning of the l.Uh. The waves then 
having access to the loose .stones in the su})-.structure the wall 
was soon iiiulermined and the cour.'^es of masonry dropped suc- 
cessivelv into the cavitv thus formed: In this manner the 
north wall and j)ortions of the east an<l west walls were carrie<l 
awav. 

« 

As soon as the debris could be removed the timber section 
already mentioned was taken out and an attempt made to 
put it in place, but before it coidd be properly secured another 
storm came (Ui and broke some of the fastenings and to prevent 
further damage it was towed ashon* to await more favorable 
weather. Nearly a week elapsed before the lake was still 
enough to niake the second attempt which, this time, proved 
successful, the divers working uninterruptedly for seventy-two 
hours. 

Immediately after th(Mnasonrv f(»ll preparations were made 
to rebuild the timber walls nj) to the roof on the sides that had 
been carried away. The work proved to be exceedingly tedi- 
ous and at times almost discouraging on a<'count of the continn- 
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oils winds and consequent disturbance of the surface of the lake 
rendering sub-marine work near the surface or work just above 
the surface impossible, but by taking advantage of every mo- 
ment, night or day, when the lake was still enough to permit 
work to be done, it was finally accomplished, the last trip out 
being made on the 24t}i day of December. The structure is 
now considered safe against tin* ai'tion of storms or floating ice. 
The work of repairs was under the immediate charge of Mr. 
John (Jarnegie, to whose untiring industry, in a great measure, 
its successful accomplishment is due. Capt. (xeo. H. Breyman 
is also deserving of special mention for his endurance and skill 
in doing the work under water. The cost of the work will be 
found in the table of expenditures hereto attached. A large 
(pianti^y of stone has been thrown into the lake around the 
C'rib. The effect is apparent in the increase<l stability of the 
structure during storms. 

LAKE TUNNEL. 

There has been no interruption to the flow of water through 
the timnel since its opening five years ago, and for the past year 
th(» (juality of the water has been unexceptiona])le. After the 
acciilent to the (.rib, as a measure of precaution, a heavv cover- 
ing of oak timber was fastened to the top of the inlet shaft to 
keep <mt any material that might fall in case of accident to the 
inner wall of the Oib. 

ENGINE norSES AND MACHINERY. 

The Engineer in charge of the pumj)ing works has, in his n*,. 
j)ort, given such a clear statement of the condition of the build- 
ings and machinerv und(»r his care that it is not necessarv here 
to add anything to what has been said. The recommendation 
to paint and repair the north building and the machinerv therein 
contained as soon as the Cornish boilers are set in place, de- 
serves your approval. 
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PUMPING MAINS. 

The pumping mains are botli in gcHul order, only two insijr- 
nin<'ant leaks liavin^^: shown themselves during the year. The 
surfm-e of Kentucky stn^'t hill over the main pipes ha,s l)een 
covered with clay to prev(»nt the sand from washing out and 
undermining the pi|M*s <luring heavy rain storms. 

KKSKKVOIK AND (tHorNi)S. 

The work of cleanin^^ out the Kesi-rvoir was commen<-e<l 
April Tld and completi'd May 2d. Whih* this was ]>eing <l(Mie 
the water was all drawn otT from both compartments at the 
same time, the supply to the city during the interval being 
pumped directly througli tlie main pipes. The deposit of sedi- 
nuMit was the least ever known, ])eing les^ than three incjies on 
th^* b(»ttom and not to excecMl one inch on the slopes. So small 
an accumulation of sedimentary matter during a period of four 
vears is an evidence of the tmritv (►f the wat(»r furnished since 
the opening of the lake tunnel, previ<ms to which time the an- 
nual deposit averaged about si.x inches. 

The old wooden In'idges leading to the valve rods have' been 
removed. .\ st<»ne slab with gauge marks has been set flush 
with the slope of the face of the embankment. The fence and 
railing on the top of the embankment and the fence on the line 
of Kentucky street received ea<*h two coats of paint. The 
grass on tlie outer slopes as also on the other porticms of the 
lot was never in better condition. 

IMI'K SYSTKM. 

Only two serious leaks have occurred in the distributing 
mains during the year, one (»f them being an annular fracture 
in th(» thirty inch line in Bridge street probably caused })V un- 
equal settlement of earth under it and near the line (»f a main 
sewer. It was repaired in the usual manner by putting on 
cast iron clamps over the fracture. 

The other leak was in the twenty inch line at the joint next 
west of the one connecting tlu? river and land pipes opposite the 
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f«K>t of Superior street and whs (l()u])tless caused hv the settlt*- 
ment of the pij>e under the riv(»r. It was repaired ))V e(»vtH- 
iii^ the whoh* joint with a socket elanip and filling tlie space 
lietween that and the pip«» with lead. 

The total length of pipe of the diiferent sizes from three 
inches diameter upwanls now in use is II. *{ miles and 'HuO feet, 
.") miles and 29 4.'J feet having been laid during the past year. 

The total number of st(>p-gat(*s is 11).")7 ; of this number 102 
were set the past year. 

There are now set and in good order 87.'^ fire hydrants. .")G 
of which were set <luring 1S7<S. 

For particulars as to length, size and location of pipe laid 
and the l(K*ation and size (►f gates and tire hvilrants set, see ac- 
companying tables. 

MKTKK.S. 

There are now in use 291 water meters. Of this number 4.'i 
were set in 1«7H. The number of each of the different sizes 
in use is as follows: 

- Worthington. 

- Tnion Rotary. 
Worthington. 

• • • • 

• Hall k Fitts Piston. 

- Worthington. 

- Hall & Fitts Piston. 
Total, 29 1 

In addition to the.**e meters there are 21 hydraulic elevators, 
to ea<*h of which is attached a register that records thetpiantity 
of water used. 

The quantity of water sold by meter uieasurement during 
the year was 431.57<»,1U0 gallons. The total quantity pumped 
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was 2,siri.IM^l,2s:{ ^allniis. inakin>f tlu» daily average consuiiip- 
tioii 7.1>2.'».SS2 ^alluns. an increas** of only 19S,1M»2 gallons (»ver 
the daily average for 1S77, notwithstanding an increase in the 
nuniher of s«»rviee pipes in use of ♦»'J4. 

SKRVICK PIPES. 

Tlie number of new service connections made during the year 
was *)():{, as foUows: 

4 inch, - - • - 4 

.{ - - - - - 1 

'2k " .... 1 

2 - - - - - 5 

H - .... 4 

li - - - - - 1 

J - - - - - 19 



Total. - . - - <)0:5 

The total nuTuher of service piju* connections made with tlie 
distributing mains since tlie construction of the works, with the 
ditT<»rent sizes of the same, is as follows: 



i) iticli. 


4 




:i 




H 




2 




H 




H 




1 




f 




g 





1 


:u) 


:n 


1 


G2 


21 


n 


104 


372 


9,417 



Total, - - - . 10,042 

There are l,r>.').S service pipes not in use, some of which have 
IxM'U permanently discontinutMl, others are shut off temi)orarily. 
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but the greater nuinl)er have never been extended bevond the 
curb line of the street. 

l^e number in aetual use on the .'Ust day of December, 
187H. was therefore H,:?.S4, making an increase of G24 for the 
year. This number does not inchide the service pipes laid in 
the village of West Ch^veland, that corporation being counted 
as one customer only, the water sup[)lied being measured by an 
eight inch meter set on the corporation line, as agreed ujmn by 
the two corporations. 

OKNERAL. 

Pursuant to an agreement made by your predecessors with 
the corporate authorities of the village of West (Cleveland, an 
eight inch water pipe was laid in Detroit street to the westerly 
line of the city, and at that point connected with the pipe sys- 
tem previously ' laid by the authorities of that village. The 
water passes through an eight inch water meter set on the 
westerly line of the city, and is paid for semi-annually at this 
office by the village authorities at the rate of fifteen cents for each 
thousand gallons registered. 

The cost of pumping in 1S77 was $6.02 for each million 
gallons pumped one hundred feet high. The cost of doing the 
same work in 1S7H was §5.40. The cost of pumping each 
million gallons into the resevoir, which is 160 feet high, was 
therefore <^4y^ cents less in 1H7S than in 1.S77. 

The items entering into the cost of pumping water will be 
found under the head of ''Engine House Expenses" and 'En- 
gine House Repairs" in the appeiuled tables of expenditures. 

The amount received for each million gallons of water 
pumped in 1S7H was .SI. 10 more than in 1M77, which, added to 
the saving in the cost of pumping, makes the increase in re- 
ceipts for each million gallons pumped .SI.lUj^. 

This increase in the amount received is not due to anv in- 
crease in the water rates, for thev rcMnain tlu* same, but is due 
to a decrease in the amount of water wasted, as will be seen in 
the table showing theijuantity of water pumpe<l each year since 
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tin* coiistnu'tion of the works, togi^thcr with the percentage of 
increase for each year. In that tahh* it will he scH^n that the 
increase for the year IM7S was only '-^^jf p^r cent., while the 
increase in the nuniln'r (►f water tak«*rs for the same time was 
7.ji^ p(»r cent. The decrease in water wasted may 1m» attrilmted 
partly to th«* increased number of meters, hut mainly to the 
very mild winter weather falling within the year. 

The quantity of pipe that will he recjuired for the coming 
season will, probably, not greatly exceed that laid in 1S7H. The 
funds available for that ])urpose will be ample. 

Respectfully submitted. 

JOHN WHITELAW, 

('KKVKLAXn. Feb. -20, ISTiJ. 



RKl'ORT OF TlIK 



Engineer in Charge Pumping Works. 



T*t fhf lintinl of Trn^t^es of Wofer Workfi: 

(lENTLEMEX: — The ()i>erHtions of the Pumping Works liave not 
been interrupted during tlie year just closed, although iinpiirtant 
changes have heen made involving necessarily much risk at 
times. 

BOILKKS. 

The ccmdition of the boilers in the north buihling having 
In^en set forth in my Report for 1S77 an<l your subsequent acticm 
renders it possible for me to report tlie following important 
changes and improvements: 

The boilers known as the new Cornish have been removed 
from the south building with a view to |)lacing them in the 
north building the coming sj^ring where they are much needed 
and better adapted than in tlieir form(»r i)lace. Their j'ilace has 
Ih^'U filled witli four new boilers of the Marine or return flue 
variety c<uistructed in a manner best adapt(»d to our circum- 
stances and set with a view to the greatest economy antl conveni- 
ence, adding at least .'{,*{ per cent, to the capacity of this build- 
ing and developing a saving of *J<) per cent, in fuel. This work 
having l>een begun late in the season (Aug. sth) two of the 
lM)ilers are not quite ready for use, ]>ut tlie (»thers have be(»n 
thoroughly tested and fully meet our expectations. 
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These lK)ilers were constructed at tlie Cleveland Steam Boiler 
Works, Mr. D. (%>nnelly. proprietor, under the direct super- 
vision (►£ Mr. Jacob Newman, lon^ aiid favorably known in con- 
nection with the boiler works of the Cuyahoga Steam Furna<*e 
Co. No boiler repairs liave b«*en necessary since the new Corn- 
ish boilers were rebuilt in |H7<J. When the present plans are 
carried to compl«»tion viz: The new Cornish boilers pla^'ed in 
the north building the boilers will require no additional ex 
penditure of money for many years and the ]>oiler capacity will 
be largely in excess of the present engine capacity. 

CORNISH KNGINES. 

At the close of ]S77 the main pump to the west (\)rnish en- 
gine was receiving a U(»w lower valve chamber. This work was 
completiMl and tin* engine ready for service F(^bruary 2Hth, 
ISTS. Since that time no expense for repairs has In^en nei'es- 
sary on that engine. Th(» repairs refern*d to as necessary on 
the east (\)rnish engines in my Report for 1877 have been made 
which places b(»th Cornish engines and pumps in good order. 

CrVAHOOA KXdlNKS. 

June rjth plans were submitted antici})ating improv(»ments of 
some importaiKM* in the Cuyahoga engine.*^. After proper con- 
sideration these plans were a<l(>pted, consisting ]>rincipally in 
putting count«»rbalamM\s upon the main steam valves. This 
work was completed August <Uh. and the performance of the 
engines since has fully justih'ed the expense incurred, as it 
secures an a<lditional four inches of .'itroke, eipial to alxmt in 
[)er c(Mit . with no corres[)onding expense for fuel. These im- 
provenuMits and some repairs of minor importance constitute 
all the exptMi.se upon these engines excepting the necessary 
attendance. Tlu»y are in good n^pair and are held in reserve 
readv for service at anv monu»nt. 

WOKTUINOTON KN<;iNKS. 

After two an<l a half years almost constant service without 
accident and with very little expense aside from attendance 1 
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can report tlie Worthington engines in good repair and doing 
regular daily service. ( 'ircunistances_ incident to changing 
hoilers in this building compelled us to depend upon these en- 
gines principally for the supply of water since the 9th of Sep- 
tember, and the severe weather the latter part of December re- 
fpiired unusual effort to keep up the supply. These engines 
delivered water into the pipes at the rate of twelve million gal- 
lons in twenty-four hours, two million more than their guar- 
anteed capacity, establishing a record that should clear up all 
doubt in regard to the wisdom of their purchase. 

AMOrXT OF REPAIRS AND IMPROVEMKN'TS UPON EACH ENGINE 

FOR 1.S7S. 



t 'uyahoga Engines. 
Worthington Engines, 
East ( 'ornish. 
West Cornish. 



KKl'AIRS. 

,S10« 52 
4() II 
70 17 

yii) :{.") 



IMPROVEMENTS. 
S627 20 



The item under the head of Improvements will be under- 
stood as expense incurred in putting in counterbalances, kc, 
up<m the main steam v^alves menticmed in article on Cuyahoga 
engines. 

(iEXEKAL. 

Tiie improved appearance of the inside of tlie south building 
since the walls were finished is more in keeping with the sur- 
roundings, but the delay of the contractors in carrying out the 
plans for gallery an<l staircase leaves the room still in an unfin- 
ished condition. We look forward with much interest to the 
time when tliis work shall be completed, as it will give us access 
to the upper rooms, which have been fitted up for drafting and 
store rooms. 

Since the south building was enacted the oh^ house has been 
si)mewhat neglected in regard to painting, &c. I would, there- 
fore. re<'ommend that when the ])oilers are in tlieir places and 
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nrndy for s<M*vice the* engines. wall8 and w(km1 work In* paint^l 
an«l «u<*h ()tlu»r n*pai!*s made as are n<MMled upon the hnilding- 

The coal sheds so hni^ under eoiitein plat ion are not yet a 
reality. )>ut I am aware that work of m«>re importance lias <k*<*u- 
pied your time and required tin* means neeessary for this work- 
We are in poss^-ssion. liowever. of a new set of st*ales for 
wi'i^hin^ foai and other supplies consumed at the works, a 
mucli needed improviMuent. 

A eomprehensive tal>ular statement of the performance of 

♦*ach en^rine is hen^witli annexed, to wiiich your attention is 

invittnl. 

Hespt'ct fully >uhmitted, 

K. DOTV, 



Tabular Statements. 

The following pages contain tabular statements showing the 
work of engines, liistribution of water, extension and laying 
i)f ])ij)es. location and number of sio})-gates and hydrants set, 
abstract of expenditures, &c : 
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SCHEDULE SHOWING JTHE TOTAL AND AVERAGE grANTITIES OF 
WATER Pl'MPEI) EA( H YEAR KIN CE THE (^ONSTRITCTION 

OF THE WORKS. 



YEAHH. 



1H5T 

iHr»H. 

1850 

iHao 

1H61 

imi 

1HA4 
1H«5 
1866 
186T. 

1868. 
1860. 
1870. 



GAMi4)N8 DISTRIBrTEn. 



Per Year. Per Day. 



137,382,365 
1'I3,156,4.'M 
108,284,090 
a80,2aO,3f>4 
322,175,022 
.•WB,67:J,0te 
430,700,875 
476,114,235 
517,361,005 
587,372,230 
696,:)69,375 
768,786,J)75 
808,098,425 
1,126,238,500 



18n 137,621,100 

1872 1,686,370,895 

1873 1,889,768,835 

1874 2,050,252,910 

1875 2,216,775,816 

1876 1 2,309,225,408 

1877 2,»30,336,074 

1878 2,802,946,823 



348,664 

398,467 

51;^ 107 

710,984 

881,509 

1,012,704 

1,152,875 

1,300,858 

1.417,15;^ 

1,609,230 

1,907,861 

2.106,285 

2,462,830 

•»,0WO,t»J8 

3,74«,907 
4,607,571 
5,005,330 
5,625,150 
6,073^358 
6,573,230 
7,736,920 
7,0'.S>,883 



c .• 

*:| 

I " eg 

Each In- Each C u 
habitant (Consumer ^E 
Per Day. Per Day. c- 



i . i5 



8 37 
11 31 
14 11 
16:t2 
19 47 
30 97 
21.68 

21 80 

22 a5 

23 85 

24 77 
27.36 
a). 86 
35 68 
40.07 
43.06 
4,5.36 
44.00 
49 SJ 
55.91 
51 13 



110.68 

93 44 

91 27 

101 57 

114 50 

130 57 
117 54 
123 80 
123.70 
134.3S 
115.98 
116.08 
130.30 
113 30 
124.90 

131 64 
137.71 
141.10 
136. a5 
131 38 
142 24 
136 05 



11 70 
39 45 
31 87 
23.81 
14 74 

12 83 

12 14 

8 64 

13 55 
18.55 
10.40 
16 92 
25 38 
'£\ 4A 
:S67 
10.85 

9 65 
8.12 
8SJ 

17.55 
2 57 
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TWKNTV-THIRI) ANNIAL REPORT OF THE 



Si^HEOrLE SHOWING SIZE, NrMBER AND U>rATION OF STOP 

GATES SET IN IH7H. 



No. H17.«. 

1 H inch, 
1 8 " 



1 
1 
1 
1 
1 
1 

s 



H 
H 
H 
8 



J*TliKKT. 



8IDE. 



LINE l»K STKKKT. 



('lurk Avtniut' . 
Tedar Av«niif . . 
CtKiar Avonue . 

Detroit 

Dotnijt 

(fonlon Avenue 
<( onion Avc'uue. 
Payne Avenue. 



S<mth, W. L. Huiton. 

2 Eai»t of H><lmnt at <\ & P. K. K. 
W. L. Harnel. 
" W. L (iordon Avenue. 

5E.of City Limit**. 
X. L. Detixiit. 
S. L. Detroit. 
W. L. Willtuin Avenue. 



Eas*t, 



North, 



. . Total 8 inch valven s<*t in 1H78. 



1 Oineh,! Arling-ton. 
1 « ** (HiitiHs 

Dayton 

Florence. . . 








ti 




ft 


•i 




6 


•t 




A 


»• 




« 


»t 




6 


4, 




ft 


1, 




6 


tk 




ft 


ki 




H 


k« 




ft 


,k 




ft 


ti 




ft 


ki 




ft 


ik 




6 


kt 




ft 


kk 



Ettst. 

South, 

Ea**t, 



Howard | S<)uth, 

I 
Henry East, 

Haclcinan 

Harku(H(8 West, 

Jennings '* 

.Tenninfrti " 

Jefferson North. 

.Jefferson 

Liberty F^st, 

I^awrence 

Mason South, 

MadijM>n East, 

Madison *' 

Profe!»sor West, 



S. L. <iarden 

E. L. WlUson. 

S. L. Payne. 

N. L. Woodland. 

W. L. Scran t<in. 

S. L. Se<»^ill. 

N. L. k^covill. 

2 ft. N. of Sec. Hydrant N. of Euclid 

N. L. Branch. 

N. L. .Jen*y. 

W. L. University. 

E. li. Professor. 

S. L.Fi-anklin. 

N. L. I^ke. 

W. L. WiUson A\enu(!. 

S. L. Home. 

S. L. H<mjrh. 

N. L. Jeffers<m. 
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SCHEDrLE SHOWING THE SIZE, NUMBER AND IXM'ATION OF 
STOP GATES SET IN 1878.— Tontini^ed. 



No. SIZK. 



STREKT. 



81 DE. 



LINE OF 8THEBT. 



1 , 6 inch, j Putnam En«t, S. Seovill. 



16" 
1 6 '* 
1 6 " 
lie" 
I 6 " 
1 6 " 
1 6 " 
1 & '* 



Richland 
Ward . . 
Wlllard. . 
Willard.. 



>i 



N. L. Quincy. 

N. L. Monroe. 

S. L. Payne Avi'uue. 

N. L. Manon. 



Woodbine North, E. L. Harbor. 

Woodbine " W. L. Kentucky from the South. 



Whitman. 
York 



South, S. L. Woodbine. 
Ea*»t, N. L. .lay. 



:i7 Total number of 6 inch valves t*et In 1H78. 



.-)« 



Inch, Buckeye EaMt, S. L. Payne. 

Fourth North, W. L. (Vos8. 

" I Glendale East, S. L. Ce<lar. 

King: South, E.L.Lawrence. 

liake " W. L. (^anfleld. 

Mulberry . : North,} W. L. Spruce. 

Mulberry " W. L. Hemlock . 

Sumner South, W. L. Brownell. 

Washinjfton Eaj*t, W. L. Center. 

WarInK '' N.L.Superior. 

I 

Valves for Hydrant counec tUins. 



06 Total number of 4 inch valves* set In 187H. 



1 3 inch, I Superior South, 14 ft. E. of E. Curb Op. F. C. House. 



102 t Valves of all sizes set in 1878. 
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SI'HEOULE SHOWING THE LOCATION OF FIRE HYDRANTS SET IN 1878 



NO. AtZR. 



STREET. 



PBET. 



IXH'ATION. 



t 
HIDE. 



I 4 in. 



J5 

8 

4 

5 

A 

1 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 '' 
18 
19 
31) 
21 
22 



4 " 

4 '' 

4 " 

4 " 

4 " 

4 '* 

4 " 

4 ^* 

4 " 

4 ** 

4 " 

4 *' 

4 " 

4 " 

4 " 

4 " 

4 " 

4 " 

4 *' 

4 " 

4 »* 



Arlinirtou 

Buckeye 

Cedar Avenue 



it 



Da3rton. 
Detroit. 



ri07 S. of Garden East. 

142 S. of Payne Avenue East. 

282 E. of Wlll8on Avenue South. 

12 W. of C. & P. R. R South. 

130 ! W. of Glendale i South. 

j 

... \V. L. Hamet South. 

* I 

292 S. of Payne Avenue East. 



4t 



Fourth 

Glendale 

HarknesB Avenue. . . 



562 

387 



Henry.. 



1741 
38» 



Hackmao 



Jennings Avenue. 



13 
13 



South. 

South. 

North. 

East. 

West. 

West. 

West. 

West. 

East. 

East. 

East. 

East. 



2:1 I 4 ** 
34 4 '• 



25 
2H 

27 
28 



4 " 

4 " 

4 *' 

4 '* 



Jefferson. 
Lawrence. 
Lllierty 



Madison Avenue. 



29 4 * 



ii 



»i 



30 
31 



4 *' 
4 ** 



32 , 4 " 

33 4 *' 



Ohio 

Payne Avenue 
Putnam 



586 W. of Oakland 

12 E. of Gordon 

108 E. of Cross 

S. of Cedar 

N. of Euclid 

830 N. of Euclid 

1271 N. of Euclid 

N. of Euclid 

N. of Woodland 

142 I S. of Sco\ill 

258 I N. of Soovill 

410 S. of Garden 

N. of Auburn | West. 

N. of Branch Avenue West. 

, S. L. Jerry West. 

352 I N. of Jerry West. 

' E. L. Professor North. 

S. L. KiuK East. 

S. of Franklin East. 

S. of Franklin. East. 

N. of Gray I East. 

191 S. of Houjfh East. 

302 , N. of S. L. Hough East. 

:U7 W. of Erie South. 

W. L. Kirtland North. 



;%2 



723 



16 



227 N. of Woodland 1 East. 



I 
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S<'HKI>rLE SHOWIM; the UMATfON OF KIHE HYDRANTS SET IN 

IH7H— I'ONTINTEO. 



NO. gIZK. 



ttTKERT. 



rKKT. 



UM ATION. 



SIDE 



:u 
:ir> 
:w 
:I7 
:IH 
:» 

40 
41 
42 
4:) 
44 
4.'i 
46 
47 
48 
49 
.V) 
51 
ri2 

54 
55 
56 



4 in 

4 •* 

4 ** 

4 " 

4 " 

4 " 

4 ** 

4 " 

4 " 

4 •• 

4 '* 

4 " 

4 " 

4 '* 

4 " 

4 *' 

4 " 

4 *♦ 

4 " 

4 " 

4 " 

4 " 

4 *' 



Putnam 546 

:»! 

Sumnor 224 

• ftfV 

15» 

Superior :m 

12H 

Viaduct an 

WcxKlbinc ;»1 

2 

146 

Whitman 181 

Willet 

" 238 

WlUard 112 

*' 523 

" 4:« 

Ward 228 

" 112 

WaMhinjrton ! 

WarluR 145 

" 198 



N. of WfMKlUind 

S. <»f Scovill. 

E. of Erie 

E. of Erie 

W. of Rrownell 

E. of Dunham 

W. of (iiddiuKS 

W.of Tyler Alley , . 

E. of Harbor 

W. of W. L. Kentucky from S. 

W. of Duane 

West of Woodbine 

At rhatham 

S. of Lorain 

8. of Payne Avenue 

S. of Payne Avenue 

X. of Mawm 

At MaM)n 

S. of Lorain 

S. of Chatham 

At A. &«. W. R. R 

S. of 8t. (Malr 

N. of Superior 



East. 

Ba8t. 

South. 

South. 

South. 

South. 

South. 

North. 

North. 

North. 

North. 

South. 

Ga^t. 

EaKt. 

East. 

East. 

Eai^t. 

East. 

Ea8t. 

Ea«t. 

North. 

East. 

Eaat. 



56 Set In 1878. 
817 Set previou** t<> 1878. 

87^ Total in use December 31, 1878. 
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REPORT 



OF 



Trustees of Water Works. 



To the Honorable Mayor and Council of the City of Cleveland: 

Gentlemen : — The undersigned herewith submit the Twenty- 
fourth Annual Report of the Secretary, the Superintendent 
and Engineer, and the engineer in charge of the Pumping 
Works of the City Water Works Department, and respectfully 
ask for them your closest scrutiny. 

Being so full and complete in detail and timely suggestions, 
we can do no better than ask a eareful perusal of the same for 
your information as to the present condition of the department 
and its immediate and future needs. 

We would, however, call your special attention to the increase 
of water consumption the past year, and the need of immediate 
steps being taken to enlarge the pumping capacity and main 
and distribution pipes, as recommended by the Superintendent 
and Engineer in his report. 

The unprecedented and suddenly increased demand for water 
throughout the city the past year, and especially among the 
manufacturing interests, has changed the whole aspect from 
one year ago so materially, that what seemed adequate then, 
now appears to be far from it. 

We then anticipated, judging from the four or five years 
past, that the annual increase of water consumption would not 
average to exceed five per cent., and the pumping capacity 
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would be quite sufficient for several years to come; but, with 
the general revival of business and employment of labor, the 
increase has reached nearly twenty (20) per cent, the past year, 
and we anticipate that the year 1 880 will make equal demands 
upon the department. 

While this is a matter of congratulation in the minds of all 
good citizens, it must necessarily bring greater demands upon 
the department, involving large outlays of money, in order to 
meet the emergency, so large that all of the revenue from the 
department will be absorbed in the necessary outlays for at 
least two or three years to come, and we trust that in making 
these outlays the dei>artment may exercise the same wise and 
judicious judgment as its record shows for the past. 

We believe the department to be in its usual good condition. 

Its collections are up closer than ever before. Officers of the 

department unchanged and faithfully performing their duties. 

The details and suggestions in the Superintendent's report 

should not be passed unnoticed. They call for action, and your 

cordial co-operation is desired. 

Respectfully submitted, 

TRUMAN DUNHAM, 

N. P. BOWLER, 

S. W. SESSIONS, 

IVustees of Wider Work^, 
Cleveland. ()., March !ith, 1880. 



Secretary's Report. 



To the TVustees of Water Works : 

Gentlemen : — In accordance with law I respectfully submit 
the following report for the year 1879 : 
The receipts for water including permits less 

amount refunded is - - - $182,173 33 

The amount of net expenses and repairs is - 55,799 tlO 



Leaving the net earnings $126,374 18 

• 

The receipts for water are in excess of the previous year, the 
sum of twenty-two thousand forty -seven dollars and sixty- 
three cents, being the largest increase of any year. This large 
increase, due mainly to a general revival of business, will not 
probably be realized in the year 1880, but the receipts may safe- 
ly be estimated at one hundred and ninety thousand dollars, 

• 

and the ordinary expenses and repairs at fifty-six thousand 
dollars. Anapproximate statement for 1880 may be made that 

The receipts for water will be - - - $190,000 00 

Cash balance in city treasury may be reduced - 26,000 00 



Total amount available for all purposes - $216,000 00 

Of this amount there will be required 
For interest .... $60,000 00 
For expenses and repairs - 56,000 00 116,000 00 



Leaving available for other purposes • $100,000 00 
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The receipts and disbursements for the year 1879, and bal- 
ance of cash as shown by the ledger accoimts, are as follows ; 



RECEIPTS, 



For wator from ameflsments. . 



•* 



»* 



meter measure. 

For permits 

On Construction Account 

On Interest 

On Pipe Extension 

On Water Meter 

On Office and General Expense Account 

On Oenerai Repairs Account 

(In Engine House Repairs Account 



** 



*i 



Total receipts 

Cash in office January 1, 1879 

Cash in City Treasury Janunrj 1, 18TO. 



$ 120,886 (B 


SO«005 0B 


2^508 00 


40)00 


80 07 


1,833 73 


15 25 


483 80 


208 56 


578 80 


$ 185340 80 


13&105 


31450 81 


$ 218^1 88 



DISBURSEMENTS. 



For interest on Water Works Bonds 

•* ** contract... ... 

For pipe extension 

For enflfine house expenses 

For office and general expenses 

For general repairs 

For repairs at engine house 

For repairs lake tunnel crib 

For water rents refunded 

For lake crib super-structure 

For final payment on new boiler account 

For payment on Construction account 

For payment on Lake Crib Protection account 
For water meters 



50,000 00 

304 53 

42,714 88 

24307 14 

20,273 05 

7,090 63 

2,07190 

1,147 05 

108 75 

12,780 85 

1,088 11 

722 28 

1,122 70 

3,834 74 



Total disbursements $ 180,852 83 

Cash in office January 1, 1880 751 91 

Cash in City Trt^asury subject to draft January 1, 1880 47.747 38 



$ 218,351 88 
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For a detailed statement of the disbursements, as certified 
to the City Auditor for payment, reference is made to the ex. 
hibit accompanying the report of the Superintendent and En- 
gineer. 

The items of receipts other than for water and permits are : 



Interest on casta item city certificate of $1200 $ 

Rent of room in Custalng^ Block 

Cleveland Rubber Works, 387 lbs old rubber, at 3 cts 

E. M McGillen & Co., labor and material putting in ele- t $ 11 75 f 
vator connection ) fi096i 

B. M. McGillen A Co., labor 

C. Whittaker, labor and material putting in connection for elevator 

B. P. Bower, labor and material putting in connection for elevator 
W. C. Scofleld 

Interest on Judgment in Court of Common Pleas 

Jas. Faman, estimate for 3,156 lbs old brass, at 18 cts 

Taylor & Kilpatrick, labor and material putting in connection for 

elevator 

John Vamer, for three old boilers 

O. A. Childs, for water meter 

D. McClosky, labor and material putting in connection for elevator 

Lake Shore Foundry, scrap iron, 16,000 lbs at $14.00 

Lake Shore Foundry, scrap iron, 45,630 lbs at $12M 

Forest City House, labor and material putting in connection for 

elevator: 

Geo. A. Stanley, labor and material putting in connection 

Woodland Avenue Cemetery, labor and material putting in con- 
nection 19 06 

Catholic Cemetery, Woodland Ave., labor and material puiting in 
connect'on % 

Cleveland Saw Mill Co., valve box, &c 

H. J. Reedy, labor and material for 3 connections for elevators . . . 

City of Erie, use of water meter 

Smith & Connors, 374 lbs 8 inch pipe, at 1^ cts 

Rocky River R. R- Co., labor and material putting in 2 in. connect'ns 
Bridge St 

Griswold & Dunham, for pipe laying in French street 

C A P. R. R. Co., for Are hydrant and labor setting same 

C. &P. R. R. Co., repairing fire hydrant 

0. O. Kent, removing fire hydrant 

For old cement pipe sold 

C. C.C. 4fc I. Ry. Co., repairing fire hydrant 

1. Sturtevant & Co., labor and material putting In connection for 

fire purposes 

Jewish Orphan Asylum, labor and material putting in 2 in. connec'ns 
For old pipe sold from Reservoir 



1 47 


80 00 


8 61 


62 70 


2go 


77 88 


90 23 


59 20 


568 08 


51 78 


420 00 


15 25 


77 49 


112 00 


285 18 


46 20 


852 



13 78 


12 20 


250 29 


5 00 


5 61 


32 97 


254 83 


49 80 


15.50 


10 12 


50 


4 25 


34 46 


17 31 


12 60 
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Smith & Connor, repairinir hydrant at Union Passengrer Depot .... 
Willooz, Treadway A Ck)., labor and material putting in flro hydrant 

Rent of rooms in Cushinff Block 

T. Manning, 5,560 Ibe scrap iron . 

Hiokox & Co., repairins* valve 

Rent of rooms in Cushlnff Block 

Lake Shore Foundry, scrap iron, 21,380 at $12.50, $183.02; 0,910 lbf> 

at $15.00, $51.82 

Woods, Perry & Co., dama«ro to fire hydrants 

Villa^:of West Cleveland, 3 feet of 8 pipe 

Warrants on City Treasurer canceled before payment 



250 


50 73 


296 00 


88 80 


7 50 


80 00 


185 44 


12 36 


225 


280 


$ 3,408 52 



LEDGER BALANCE JANUARY 1, 18S(). 



FACE OF LEDGER. 



Construction Account 

Interest... 

Water Meters 

City Treasurer 

Cash 

Bonds outstanding 

Bonds redeemed 

Water Rent, not income 
City of Cleveland 



$2,529,301 44 

81,964 50 

14,068 17 

47,747 32 

751 91 



$2,074,453 43 



$1,275,000 00 

450,000 00 

900,979 83 

48,473 00 



$2,074,453 43 



The bonded debt of the city for Water Works purposes has 
been reduced during the year the sum of twenty-five thousand 
dollars, payment being made from the sinking fund, leaving 
outstanding as shown above, twelve huni red and seventy-five 
thousand dollars. 

The abundance of money in circulation enabled consumers of 
lake water to pay the bills due in October more promptly and 
with less complaint than for some time past. 
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The October bills unpaid and remaining off at the close of 
the year amounts to $1,220 76; unpaid and not turned off, 
$383 60. A large portion of the last sum has since been paid. 

H. C. HAWKINS, 

Secretary. 
March, 1st, 1880. 



REPORT OF THE 



Superintendent and Engineer. 



To the Board of Trustees of Water Works ■' 

Gentlemen : — The twenty-fourth annual report of your Su- 
perintendent and Engineer is herewith respectfully submitted. 

LAKE CRIB, 

This structure passed through the winter withont receiving 
any serious injury, the only damage done being the tearing off 
of a portion of the outer planking on the north wall. On the 
evening of August 26th, the lamp room in the light tower took 
fire, it is supposed, from the explosion of the lamp used in the 
lighthouse, the wood work was entirely consumed, and the iron 
sheeting badly warped. The repairs made are temporary, but 
of a character to serve the purpose until such time as the struc- 
ture itself is repaired permanently. During the summer a 
wrought iron band, three feet deep and five-eighths of an inch 
thick, was put around the timber substructure below the water 
line, so that the top is just above the base of the masonry. 
Nothing has been done up to this time to repair the damage 
caused by the storm of September, 1878, and should no fur- 
ther disturbance of the masonary take place before the damage 
is repaired, only a small proportion of that now standing would 
have to be reset, should it be decided to restore the building 
to its original form. If it is decided to rebuild the material 
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now stpanding can be used again. The experience gained from 
observing tbo action of storms and ice during another fall and 
winter, will aid you in forming a better judgment as to the re- 
quirements of such a structure. The consideration of the sub- 
ject will, doubtless, receive your earnest attention at an early 
day. 

TUNKKL. 

• 

The tunnel has not required any care during the year, the 
flow of water has, as heretofore, been uninterrupted, and the 
quality of the water during the year has been good. Some of 
the rip rap stone thrown around the outside of the crib, had 
either fallen, or been washed into, one of the inlets ; these 
were removed by Captain Breyman during the time he was 
engaged in fastening on the iron baud, mentioned above. 

BUILDINGS AND MACHINEKY. 

An inspection of the wood work casing of the standpipe was 
made during the summer, when it was found that the railing 
and platform at the top of the tower were in an unsafe condi- 
tion ; these have been removed, the wood work has been cov- 
ered with tin and the whole work thoroughly painted. The 
winding stairway leading to the top of the tower is badly worn 
and should be renewed at an early day. 

The joints of the iron roof of the south building have been 
calked with iron ore putty wherever necessary, and made water 
tight. 

No other repairs to the buildings have been necessary dur- 
ing the year. After the awarding of the last contract for the 
season's supply of coal, the Atlantic & Great Western Railway 
Company extended their river bed track into the engine house 
grounds, thus enabling the coal contractor to deliver coal on 
the track inside of the grounds, from whence it is taken in 
small coal cars directly into the boiler rooms During the fall 
a number of small leaks occurred in the pumping mains under 
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the lawn in the south lot, making it necessary to disturb the 
sodding in several places, the relaying of which, owing to the 
lateness of the season, cannot be done until spring. A new 
30-inch check valve has been put in the pumping main, lead- 
ing from the Henderson engine ; at the same time this was be- 
ing done a 30-inch branch pipe was put in the same line just 
outside of the check valve, having attached thereto a 30-inch 
screw valve. This work was done in anticipation of the early 
extension of a new pumping main, from the pumping works to 
the central part of the city. This office is now connected by 
wires with the pumping works and with the Telephone Ex- 
change, enabling prompt and rapid communication between the 
two places, as well as with other patrons of the exchange. 

The information contained in the report of Mr. Doty, the 
chief engineer, in charge of the pumping works, regarding the 
condition of the several engines and boilers, shows the ma- 
chinery and other parts of the works, under his immediate 
care, to be in good order, and he is enabled to report that no 
serious accident has occurred to any of the machinery during 
the year. 

RESERVOIR. 

The usual repairs to the brick paving of the inner slopes of 
the reservoir at and near the water line, were made during the 
early part of the season. The deposit of sediment was so small 
that it was not considered necessary to clean the basins. The 
grass on the south and west slopes of the embankment is not in 
as good condition as on the other sides ; with the usual spring 
rains it will, no doubt, revive in due season. All the other 
parts of the grounds, as well as the fences and railings, are in 
good condition, 

MAIN PIPES. 

No leaks, other than the slipping of lead in the joints, have 
occurred in either of the pumping mains during the year ; but 
two very serious leaks were developed in the 1 G-inch wrought 
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iron, cement lined, distributing main, the first of which was in 
Erie street, and appeared to be a general rupture of the pipe 
between Ohio and Huron streets, a distance of about 1,300 
feet. Throughout this distance water appeared at nearly the 
same time in a number of places between these points. These 
leaks, appearing as they did during a very severe thunder 
storm, would seem to indicate that the pipe may have been in- 
jured by lightning. A similar case was noted in an Eastern 
city two years ago. 

Cast iron pipe has been laid to take the place of the pipe 
thus injured. The other break occurred on the morning of the 
29th of December, near the top of Franklin street hill, washing 
a hole in the street 20 feet deep and fifty feet long, flooding the 
lots and premises below between Franklin and West River 
streets, and destroying a large amount of household and other 
property. The amount of damage will probably reach $2,500. 
The leak was, doubtless, caused by the gradual settlement of 
the hillside in which the pi^e is laid. This pipe is a part of the 
same line laid in Erie street, and is of the same kind ; it has 
been relaid with cast iron for a distance of 235 feet. The entire 
line from Columbus street to Pearl street should be relaid in 
the same manner at once. 

DISTRIBUTING PIPES. 

The length of distributing pipe laid during the year was 
eight miles and 743 feet, of which one mile and 152 feet was 
laid to take the place of abandoned pipe, leaving the net in- 
crease seven miles and 591 feet. The total length of pipe now 
in use of all sizes is 120 miles and 3,261 feet, nine miles and 
897 feet being main pipes from sixteen to thirty-six inches 
diameter. 

The number of stop gates added was 152, which, with the 
number heretofore in use, makes a total of 2,109. 

Of fire hydrants there were added to those in use one year 
ago 91, making a total number at this date of 964, all of which 
are in good order. For information in detail see following 
tables. 
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SERVICE PIPES. 

The number of new service pipe connections made during 
the year was 833, being 230 more than were made during 1S7H. 
The number of each size is as follows : 

4 inch H 

m 

3 '* .-.--.. 3 

H '' 1 

2 S 7 

I *' 4 

J " 12 

f ♦* 798 



Total 833 

The total number of service connections made since the con- 
struction of the works and the number of each size is as 
follows : 

6 inch I 

4 " - - • - - - ■ 38 

3 " 34 

H '' ' 2 

2 " G9 

H ----- - 21 

li " 3 

1 " 108 

J '' 384 

^ *♦------ - 10,215 

Total - - - , - - 10,875 

Of this number 9,285 are in use ; the remainder are either 
shut ofif or abandoned. The increase in the number of service 
pipes in use is 901, being 277 more than tlie increase in 1878. 
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METERS. 

The number of meters in use on the 31st day of December 
was 358. Of this number 07 were set during the past year. 
The different sizes, the number of each size and description of 
meter is as follows : 

Worthington Piston Meters. 



3 


4 in( 


19 


3 •♦ 


41 


2 ** 


42 


H '' 


71 . 


. 1 '* 


77 


• f '' 


2 


3 '« 


1 


• 1 " 


4 


H '' 


44 . 


. 1 


54 . 


i *' 



i( 



(( 



n 



n 



i( 



(( 



u 



it 



Ball k Fitts Rotary 



ti 



(< 



'* Piston 

U (i 



n 



il 



(t 
i( 
(( 
(t 
a 
u 
(( 
it 
it 



Total, 358 

There are also 3 1 hydraulic elevators, to each one of which is 
attached an indicator that records the quantity of water used. 
The village of West Cleveland, which is supplied from these 
works, owns an 8 inch meter, through which the water passes 
to that corporation. This meter is not counted in the above 
list, but the quantity of water passing through it is included in 
the quantity of water measured, which for the year amounted 
to 470,913,872 gallons. 

DISTRIBUTION. 

During the year 3,455,271,981 gallons of water were pumped, 
being an increase over the quantity pumped in 1878 of 
$562,325,158 gallons, or a daily increase in consumption over 
the preceding year of 1.540,010 gallons, equal to an increase 
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for the year of 19.43 per cent., the increase for 1878 being 
only 2.57 per cent. It will be seen by referring to the follow- 
ing tables that the increase for the past year is greater than for 
any year since 1872. During the hot summer weather the 
maximum quantity pumped through a portion of each day 
frequently reached a rate equal to 16,000,000 gallons in 24 
hours, a quantity equal to four-sevenths of the entire pumping 
capacity of the machinery. Assuming that the increase during 
the coming year will equal that of 1879, the maximum quantity 
that will be required during a portion of the season will reach 
a rate of nearly 20,000,000 gallons in 24 hours. It is, there- 
fore, not unlikely that during the coming year the demand 
may reach five-sevenths of the entire capacity of the works, 
leaving a margin far too small under a direct supply system, 
such as ours now is. With a large storage reservoir, the 
capacity of the machinery need but be little in excess of the 
average demand, but, under a system like ours, the power in 
reserve should be nearly, if not quite, equal to that in use. 
You will, therefore, see the necessity of taking immediate steps 
to procure additional pumping machinery. Anticipating early 
action on your part, plans have been made for a new boiler 
house north of the old pumping house, the proposition being 
to use the present boiler rooms of the old house for the new 
engines. By this arrangement all the engines on the north lot 
will be in one building and the boilers in a building in the rear 
The estimated cost of this enlargement, including new boiler 
house and chimney, three new boilers, one ten million gallon 
pumping engine, aqueduct and pump well and new 30 inch 
pumping main from the engine to the central part of the city 
is $250,000. This work need not be all completed during the 
coming year, but should all be commenced. The new pumping 
main, however, should be laid and connected with the north 
engine in the new pumping house as early as possible during 
the present year, so that both engines in the south building 
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may l>e run at the same time and deliver water through sepa- 
rate pipes. 

The increased demand for water has been so rapid and unex- 
pected that only a short time can be allowed in which to make 
the enlargement. 

The cost of pumping each million gallons of water 100 feet 
high, during the past year, was S5 00; in 1878 the cost was 
Sr> 49, while for 1877 the cost of doing the same work was 
S6 02. This cost includes every expenditure, of whatever 
nature made at the pumping works during the year, and the 
showing for 1879 is believed to be, and is so far as can be 
ascertained from any reports received at this oflBce, the lowest 
in the country. The increase in the use of water as a motive 
power for elevators and other light machinery makes it neces- 
sary to increase the size of pipes in the business sections of the 
city. Last year an 8 inch pipe Was laid in a portion of Water 
street, which, during the coming year, should be extended 
from Superior street to Lake street, to accommodate tliose 
persons wishing to place elevators in their blocks, as well as to 
add to the power of those already in use. 

An 8 inch pij)e should also be laid in River street, from 
Superior street to St. Clair street, and from Maine street to 
Front street. This pipe is necessary to accommodate the 
increasing demand for water from the railroads and manufact- 
ories in the district supplied by the small pipe now in use. 
With a general revival of business, the demand for water pipe 
to be laid during the coming year will probably equal, if it 
does not exceed, that of last year. 

The surplus funds of the department, available for extension 
or enlargement, are estimated by the Secretary to be about 
$100,000, which sum is very near the estimated cost of the 
main pipe referred to above. Should any distributing pipe be 
laid, it will be necessary to make application to the City Council 
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for funds with which to make up the enlargement contemplated. 
The necessity for this work has been of sudden growth, and 
must be provided for without delay. 

Respectfully submitted, 

JOHN WHITELAW, 
Superintendent and Enf/inft-r. 
Cleveland, February 1 8th, 1880. 



REPORT OF THK 



Engineer in Charge of the Pumping Works. 



To the Board of TruHees of Water Works: 

Gentlemen : —At the close of 1878 the work of putting in 
the last two of the four marine boilers was not quite completed. 
This work was continued with the utmost diligence until Feb- 
ruary 6th, when the boilers were ready for service. Since that 
date all the boilers in the south building have been constantly 
ready for use, and at this time all the boilers at the works are 
in good working order. April Ist we commenced removing 
the old boilers from the west boiler room of the north building, 
as recommended in my report of 1878, to make room for the 
boilers taken from the south building. Subsequent examina- 
tion proved that the change was made none too soon, as twenty- 
two years of constant use had rendered ihem unfit for longer 
service. The setting of these boilers was completed May 20th. 
In connection with this work it was found necessary to repair 
and put in order all the stop valves, expansion joints and pipes 
connecting the boilers with each other, and also connecting * 
them with the engines, as they all showed the effect of long 
service. It was also thought best to adopt a new steam pipe 
system, in order to be better able to meet the emergencies 
which are liable to occur with our present water supply system. 
The new arrangement makes it possible to run either engine 
with either battery of boilers. 

Should the engine in operation become disabled we are now 
prepared to start the other immediately, without the delay 
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heretofore necessary in firing up the other battery of boilers, 
a very complete and satisfactory arrangement. No change 
has been made in the east battery of Cornish boilers, but with 
the new arrangement of steam pipes we are not very largely 
dependent upon them, excepting when necessary to run both 
engines. 

All the steam pipe and stop valves connecting the new 
Cornish boilers with the engines have been covered with a 
non-conducting cement or plaster, which reduces the loss from 
radiation and condensation to a mere nominal quantity. The 
other three boilers removed from the south building still remain 
in the north side yard, and plans are maturing for putting them 
into service, which will doubtless be brought to your notice by 
the Superintendent at an early day. No extensive repairs have 
been necessary upon any of the engines or pumps since my 
last report, and at this time they are all in good working 
order. 

Amount of repairs upon each engine for 1879 : 

Worthington Duplex Engine • $133 33 

Cuyahoga ** - 41 79 

East Cornish " • • 29 88 - 

West Cornish *' ... 4 20 

This statement embraces only bills paid out. Much other 
work has been done at the works with our own help, the expense 
of which will appear in the general running expense account 
of the Secretary. 

GENERAL STATEMENT. 

No accident of any moment has occurred since my last report. 
This very desirable state of affairs has been largely contributed 
to by the faithful services of the employes at the works, and 
it is a very pleasant duty for me to bring this fact to your 
notice. In this report no special reference is necessary, as all 
have diligently tried to do their duty. 



\ 



REPORT OF TRUSTEES OF WATER WORKS. 23 

NEW PUMPING MACHINERY. 

The unparallelled increase in consumption of water (as will 
be seen by referring to the annexed tables) has forced upon us 
the fact that steps should be immediately taken to increase the 
pumping capacity of the works. 

When the present circumstances are carefully considered 
you will be able to see, I think, the force of this suggestion. 
Our water supply system has changed from the reservoir or 
storage system, to the direct supply system, in other words, we 
are now obliged to pump the water as it is used, and you will 
at once see the necessity of being supplied with machinery 
which has sufficient capacity to meet the demands incident to 
this peculiar system. We are now forced to pump during 15 
hours of the day, in certain seasons of the year, at the rate of 
16,000,000 gallons in 24 hours, with machinery in use only 
calculated to pump 14,000,000 gallons in that time, It is plain 
therefore that we may not be able at all times to give the city 
a satisfactory pressure. 

I have only attempted here to give you some idea of the 
necessities which prompted me to call your attention to this 
fast approaching demand, and would respectfully refer you 
to the report of the Superintendent for further information 
upon this subject. 

A comprehensive tabular statement of the performance of 
each engine is herewith annexed, to which your attention is 
invited. 

Most respectfully submitted, 

R. DOTY, 
Engineer in charge of Pumping Works. 



Tabular Statements, 

The following pages contain tabular statements showing the 
work of engines, distribution of water, extension and laying 
of pipes, location and number of stop-gates and hydrants set, 
abstract of expenditures, &c. 
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SCHBDrLE SHOWING THE TOTAL AND AVERAGE 'QUANTITIES OF 
WATEK PUMPED EACH YEAR SINCE THE CONSTRUCTION 

OF THE WORKS. 



VEAB8. 



GALLONS DISTRIBUTED. 



1857 

1858. 

1860 

1800 

1861. 

1862 

1863. 

1864. 

1866 

1866. 

188T 

1868 

1809. 



Per Year. 

137,282^5 
li2,L55,434 
198,284,000 
260,2^,354 
322,175,0622 
369,673,092 
430,790,876 
476,114,225 
517,261,006 
587,372,230 
686,369,375 
768,786,975 
898,986,425 



1870 1,126,228,600 

1871 1,367,621,100 

1873 1 1,686,370,896 

1873 1 1,869,768,835 

1874 2,060,252,910 

1875 2,216,775,816 

1876 2,399,225,403 

1877 3,820,326,074 

1878 2,882,946,823 

1879 3,465,271,981 



Per Day 



348,664 
398,467 
513,107 
710,984 
881,599 
1,012,794 
1,152,875 
1,300,858 
1,417,153 
1,609,239 
1,907,881 
2,106J265 
3,462,839 
3,085,558 
3,746,907 
4,607,571 
5,095,230 
5,625,150 
6,073,358 
6,573,330 
7,728,930 
7,925,882 
9,466,498 



iEach In- 
habitant 
Per Day 



7 75 
8.37 
11.31 
14 11 
16.33 
19.47 
20.97 
21.68 
21 80 
23.35 
33.85 
34 77 
27.36 
30.86 
35.68 
40.07 
43.06 
45.36 
44.00 
49.22 
55.91 
51 13 
62.69 



Each 
Consumer 
Per Day. 






110 68 
93.44 
91.27 
101.57 
114.50 
120.67 
117.54 
123.89 
132.70 
134.26 
115 98 
116.08 
130.20 
113.30 
134 90 
131 64 
137.71 
141.10 
136.65 
131.38 
143.24 
135.05 
145.61 



11.70 
38.45 
31.87 
33.81 
14.74 
13.83 
13.14 

• 

8.64 

13.55 

18.55 

10.40 

16.93 

35.38 

31.43 

23.67 

10.85 

9.65 

8.13 

8.23 

17 55 

3.57 

19.43 
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RKI'OBT OF TRUSTEES Of WATER WORKS. 



SOHEDn.E SHOWING SIZE, NTMBER AND U)CATI()N OF STOP 

GATES SET IN 187». 

No. ttlZB. I tfTKKBT. AIDE. LINE OF STKICKT. 

I I 

1 ao inch Enffine House ! (^eck Valve. 

I 

18'' (nark Av ' South. East Lino of Oua^c St. 

1 8 '' Clark Av I " East Line of Ash St. 

1 8 *' Lorain St ' North West Line of Alum St. 

18" Ix)rainSt " East Line of Gordon Ave. 

18 " Main St j East North Line of Center St. 

IK** Payne A V North East Line of Case Ave. 

1 8 ** Water St East, i North Line of St. Clair St. 

1 8 ** Water St ** South Line of St. Clair St. 

18 ** Water St ** North Une of Frankfort St. 



» 




.... 






I 


6 


inch 


Brid^re St 


~ ^— - 




6 




Birch St 






6 




Belmont St 






6 




Courtland St. . . . 






Chatham St. 






6 




Chatham St .... 






6 




Chatham St 


1 




« 
6 




Chatham St 


1 

1 




Chatham St. . 


1 




« 




Chatham St. 






tf 




Chestnut St 






6 




Chestnut St 


1 









Chestnut St 






6 




Chestnut St. .. 


1 


* 


6 




Canal St 











South East Line of Waverly St. 
Ea8t . North Line of Franklin St. 

South Lino of Orangre St. 
North |South Line of Brid«:e St, 
West Line of Willett St. 
" East Line of Mechanic St. 

East Line of Penn St. 
** West Line of Jersey St. 
" West Line of Ward St. 
*' I West Line of York St. 

East Line of Erie St. 
** West Line of Murlson St. 
East Line of Murlson St. 
** West Line of Dodge St. 
South East Lino of Seneca St. 
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SCHEDULE SHOWING THE NUMBER AND LOCATION OF STOP 

GATES SET IN lS19-CoiUinual. 



No. 



SIZB. 



6 
6 

a 

6 
6 
6 
6 
6 
6 
6 

6 


6 
6 
6 
6 

6 

6 
6 
6 





BTRUBT 



SIDE. 



Canal 

Central Place 
Ensign 

• 

Forest 

Forest 

Florence 

Grant 

Harmon 

Harper. 
Harper 

Hamilton 

Hamilton . . . 

King 

King 

Lyman 

Lyman 

Lyman .. .. 

Laurel 

MoHenry 

MoHenry — 
Merwin .. .. 
Merwln 

Mechanic 

Mechanic — 

McLean 

McLean 



South. 
West. 
North. 
East. 



»* 



West. 
East. 
East 
South. 



»4 



4» 



East. 



*4 



4i 



»» 



»i 



«i 



t4 



ii 



»4 



LtNB OF STREET. 



West line Seneca St. 
North line Ohio St. 
Bast line WiUson Ave. 
North line Garden St. 
South line Cedar St. 
South line Quincy St. 
North line Garden St. 
South line Garden St. 
South line Garden St. 
North line Scovill Ave. 
East line Alabama St. 
West line Sterling Ave. 
East line Lawrence St. 
West line Wasson St 
South line Superior St. 
North line Payne Ave. 
South line Payne Ave. 
South line Garden St. 
South line Superior St. 
North line Payne Ave. 
South line Center St. 
South line German St. 
South line Lorain St. 
North line Chatham St. 
North line Chatham St. 
North line Monroe St 
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REPORT OF Tia STEE8 OK WATER WORKS. 



SCHBDrLE SHOWING SIZE, NUMBER AND LOCATION OF STOP 

GATES SET IN 18TO- 0»»t/iwa«d. 



No. 



3 



size. 



8TIUWT. 



6 
6 
6 
6 
6 


a 


6 

6 

6 











Ohio... 
Putnam 
'sterllnir 



»» 



»« 



ti 



Seelye 



** 



»» 



SoovlU . . . 
ScovUl . . . 
Seneoa . . . 
Spring. . . . 
Willott... 
WillcutU. 
White 
Ward . ... 
Water.. 



- • • • 



HIOB. 



LIMB or 8TIUUET. 



»4 



South. West line Central Place. 
Bast South line Garden St. 

South Une Cedar Ave. 

North line Superior St. 

South line Superior St. 

North line Payne Ave. 

South line Soovill Ave. 

South line Woodland Ave. 

At third hydrant south of Woodland. 

North lineJuLaSt. 

East Une WUlson Ave. 

West Une Slater Ave. 

South line Michigan St 

North line St~ Clair St. 

North Une Chatham St. 

North Une Beaver St. 
South. West Une Baker St. 
East. North Une Chatham St. 
41HW. of E. L. Water ft IH N. FraukTt 



North. 



Bast. 



I »* 



For Hydrants. 
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SCHEDULE SHOWINiJ SIZE, NUMBER ANt) LOCATION OF STOP 

GATES SET IN Uft^-CnnHnued. 



No. 


SIZE. 


fTTRBSTS. 


SIDB. 


LINE OF 8TRBET. 






Bond 

French 

Oriswold. . 

Huntinifton 

Huntingrton 

Harmon 


West. 

South. 

South. 

East. 

East. 

West, 

East. 

• 


North line liake St. 
West line Columbus St 
Bast line Kinsman St. 
North line Euclid Atc. 
South line Payne Ave 
North line Superior St. 


88 


For hydrants. 
North Place 




94 
1 


3 


North line Garden St. 




1 
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SCHBDULE SHOWING THE LOCATION OF FIREJ HYDRANTS SET IN 1879. 



No. 



SIZE. 



c. 



C. 



3to 4 



3 to 



3 to 



STREET. 



Broadway. . . 
Bridge St. . . 

Birch St 

Belmont St 

Bond St 

Clark Ave 
Clark Ave... 
Clark Ave. 
Clark Ave... 
Carter St. . . 



FBBT 



LOCATION. 



288 
248 
19 
96 
12 
35 



Carter St 

Center St 

Chatham St 

Chatham St 

Chestnut St 

Chestnut St. 

Chestnut St 

Chestnut St. 

Canal St. 

Central Place... 
Curtiss Ave .. . 

Cherry St 

Elm St 

EnslgmSt 

Forest St 

Forest St. 

Florence St 

Grant St 

Grant St 

Griswold St.... 

Harper St 

Harper St 



238 
246 



117 



155 

521 

608 

94 



26 

248 
230 

319 
257 



At Jefferson Street 

West Line of Waverly. . 
N. of Franklin Avenue 

S. of Oranfre Street 

N. of 8. L. Summit 

E. of Selden Street. 

E. of Guage Street 

E. of MHford Street 
At Ash Street 



SIDE. 



West. 

South. 

Bast 

East. 

West. 

South. 



S. of angle of Abutment of 
R. R. Bridge over Carter. 

N. of 8. L. Girard St 

At Main Street 

E. of Mechanic 

On W. Line of Jersey 

E. of Muirson Street 

E. of Muirson Street 

W. of Dodge Street 

W. of Dodge Street 

On W. Line of Seneca Street. 

8. of Eagle Street 

E. of WlUson Avenue 

E. of Perry 

At Spruce Street 

E. of Willson Avenue 

S. of Cedar Avenue 



322 I 322 N. of Garden Street 



379 
354 
330 
372 
177 
490 



S. of Quincy Street. . . . 
S. of ^>dar Avenue 
N. of Garden Street... 
E. of Ki isman Street. 
N. of Scovill Avenue. 
S. of Garden Street . 



k4 



»* 



West. 
East. 
North 



South. 

West. 

South. 



tt 



North. 
East 

North 
East. 
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SCHEDULE SHOWING THE LOCATION OP rtRB HYDRANTS 8BT IN 18TO. 

Continued. 



No. 



C. 



C. 
0. 




4 to 



flTRKKT. 



6 



FKET 



330 



'3 
3 



to 4 

to 4 

4 



Harper St 

Hamilton St 

HunMnirton St .. . . 

Judd St 

King St 

King St 

Lorain St 

Lorain St 

Lorain St 

Lorain St 

Lexington Ave. . . . 

Lexington Ave. 

Lexington Ave 

Lyman St 

Lyman St 

Lyman St 

Lyman St 

Lyman St 

Lyman St 

Laurel St 

Laurel St 

Michigan St 

McHenry St 

McHenry St 

McHenry St i 317 

t 
Mechanic St 8 

I 

Mechanic St . . '246 

McLean St 

McLean St 

McLean St 

Merwln St 

Merwin St 

Merchant Avenue. . . 



817 
710 
1196 
190 
578 
409 
3 
200 
570 





LOCATION. 



S. Of Garden Street 

B. of Alabama St 

N . of Euclid Auenue 

At Harmon Street 

B. of Lawrence Street 

W. of Waason Street 

At E. Line of Gordon Avenue 

W. of Alum Street 

At Alum Street 

At Purdy Street 

E. of Wlllaon Avenue 

B. of Wlllson Avenue 

E. of WlUaon Avenue 

S. of Superior Street 

S. of Superior Street 

N . of Payne Avenue 

N. of Payne Avenue 

S. of Payne Avenue 

S. of Payne Avenue 

At Garden Street 

S. of Garden Street.. 

At Seneca Street 

South of Superior Street 

South of Superior Street. 

N . of Payne Avenue 

South of Lorain Street 

N . of Chatham Street 

At Lorain Street 

N . of Chatham Street 

S. of Chatham Street 

At Leonard Street 

At German Street 

N. of Fairfield Street 



8IDB. 



East. 
SoutJi 
Bast. 
South 



North. 



M 



** 



South 



•• 



Bast. 



4* 



*« 



44 



• i 



44 



South 
East. 



44 



44 



44 



44 



West. 
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SCHEDULE SHOWING THE LOCATION OF FIRE HYDRANTS SET IN 1879. 

Continued. 



No. 


8IZK. 


STREET. 


FEET 


LOCATION. 


SIDE. 






Slater Avenue 


408 


At Griswold Street, » . . . . 


East 






Slater Avenue 




S. of Griswold Street 


»i 






Sterling Avenue 


4 


At Pine Street 


%i 






Sterling Avenue 




S. of Sonora Street 


4« 






SterUnir Avenue 


206 


S . of Superior Street 


»t 






Sterling Avenue 


346. 


N. of Payne Avenue 


it 






Sterling Avenue. . . 


3 


N. of Pa3me Avenue 


»* 






Sterling Avenue 


151 


8. of Scovlll Aveniip 


*i 






Sterling Avenue 


496 8. of Scovlll Avei ue 


H 




» 


Sterling Avenue 


1 

196 1 N. of Woodland Avenue 

1 


4» 




4 Seelye Avenue.. .. 


130 


8. of Woodland Avenue 


4k 




i Seelye Avonne 


506 


8. of Woodland Avenue 


»» 






Seelye Avenue 


906 


S. of Woodland Avenue 


44 






Seelye Avenue 


619 


N. of Julia Street 


44 






Seelye Avenue 


215 


N. of Julia Street 


44 






Scovlll Avenue 


237 


E. of Willson Avenue 


North. 






Scovll] Avenue 

Soovill Avenue 

St. Paul 


345 


W . of Slater Avenue 


44 




At Slater Avenue 


44 




At Washington Street 


East. 






Spring Street 


5 


N. St. aalrSt 


44 






Spring Street 


370 


N. of St. Clair St 


West 






Water Street 




At Frankfort St. 

8. of Woodland Avenue 


East 




Wlllcut Street . 


357 


44 






WlUcutt Street 


3 


At Beaver Street 


44 






White Street 

Winter Street. 





At Baker Street 


South 




At French Street 




91 i 

1 


Total. 
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H VDKANTH CHANGED IN W79. 



No. 



TAKEN 
UP. 



BIT. 



8TRSET. 



LOCATION. 



3 
3 
4 
3 
3 
3 



4 
i 


4 
4 
4 



Center 8t Main street 

Elm Ht i Spruce street 

Miebiffan Seneca street. . . 

Broadway. Jefferson street. . 

Merwin St. . , Leonard street 
iMorwin St German street... 



North. 

North 

South. 

West 

Bast. 

Bast 
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REPORT OF 



Trustees of Water Works, 



To the Honorable Mayor and Council of the City of Cleveland : 

Gentlemen : — In compliance with law we submit to you the 
report of this departnaent for the year 1880, it being the 
Twenty-fifth (25) Annual Report. 

The gross receipts for water as shown by the report of the 
Secretary, are $202,379 92, being an increase over the previ- 
ous year of $20,204 59 making the increase of net income 
$20,088 90. 

The amount expended for the extension of the pipe system 
is $99,670 72, a large proportion of which was for the cost of 
laying a 30 inch main pipe from the pumping works to the 
intersection of Superior and Water streets, and also through 
Monumental Park. Though it may be necessary the coming 
season to continue the same from Water street to the Park, it 
is hoped that after providing from the earnings of the de 
partment for the further cost of a new boiler house, boilers 
and pumping engine, now partially contracted for as stated 
hereafter, a surplus of funds will remain suflBcient to lay all 
the distributipg pipe that the interests of the city may demand. 

Contracts were made with H. P. Card for different qualities 
of coal for use at the pumping works for $1.48 and $1.65 per 
ton delivered on cars in the engine house lot. Contracts were 
also made with P. Smith and Geo. M. Smith for new boiler- 
house foundations ; with the Variety Iron. Works for new 
boilers, and with H. R. Worthington for a pumping engine. 
Proposals will soon be invited for the superstructure of a new 
boiler house. 
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We have l>een able to meet all payments thus far for tlie 
onlargement of the pumping and delivery capacity of the 
works as set forth in our last annual report, from the surplus 
earnings of the department, and have reason to hope that, on 
account of delays in letting contracts and increased revenue, 
we shall be able to meet all payments for the work yet to be 
done without incroasint< the bonded debt of the city. 

The number of service pipes that have frozen during the 
present winter has b^^en unprecedentedly large in those streets 
in which pipe was laid during the earlier years of the works, 
but we are pleased to state that few such cases have occurred 
in streets in which pipe has been laid in recent years, and 
only then in cases where streets have been graded. It is our 
purpose during the coming season to cause all old pipes not 
<leep enough to be safe against frost, to be lowered to such 
depth as experience has taught us will be safe. But while we 
may make the mains secure, we have no authority to compel 
the owners to lower their services, and if that precaution is 
neglected the same difliculty we have just experienced may be 
repeated during any cold winter hereafter. 

With the improvements now in progress at the pumping 
works, which will eventuate in lowering the pump wells for the 
Cornish engines we fear no restriction to the passage of water 
through the tunnel, by obstruction of ice at the inlets of the 
crib, that will in any wise be serious. 

With the large increase of population as shown by the late 
census, and increase of water consumption by manufacturers 
and general takers, we feel that a comprehensive and wise 
provision should T)e made for the future, and if a large 
draught is made in the near future on the income from this de- 
partment to anticipate the wants of a prosperous and growing 
city, it will be but a judicious economy. 

The historical diagram as prepared by the Superintendent 
will give you at a glance the probable future that must be pro- 
vided for. While we realize that the strictest economy should 
be adhered to, and that this department should do all in its 
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power to lessen the burden of debt of our city (we feel this 
incumbent in order to prolong and make pern>anent our pros- 
perity as a city) yet so vital is the supply of water that we 
should keep in advance of the demand far enough to ensui*e a 
good supply to all. 

We appreciate the efficient alertness of those in direct 
charge of the works, and ask your careful scrutiny of facts 
and details as compiled by them. We shall put into practical 
operation whatever seems to be wise and judicious of their in- 
timations. 

We have changed the tariff for sprinkling streets and prac- 
tically given to the citizens the water free of charge, only 
charging a small fee of twenty-five (25) dollars for each and 
every sprinkling cart or wagon for the season, making a re- 
duction of seventy per cent. 

All of which is respectfully submitted, 

Truman Dunham, ) IVtistees 
S. W. Sessions, v of 

Wm. H. Lutton, ) Water Works. 

Cleveland, March f,. .1881. 



Report of Secretary. 



♦ • 



To the Trustees of Water Works: 

I hereby respectfully submit my report as Secretary, for the 
year 1880. 
The receipts for water including permits, less 

amount refunded is - - . $202,377 92 

The net amount of expenses and repairs is • 55,914 89 



Leaving the net earnings - - $146,463 03 

The comparative amounts with the previous year are : 
Increase of receipts for water - $20,20459 

Increase of expenses and repairs - - 115 69 



Increase of net earnings - - $20,088 90 

The receipts and disbursements for the year and cash bal- 
ances as shown by the books of this office are as follows : 

RECEIPTS. 



For water from assessments 


$194,788 83 




For water by meter measure 


76,968 25 




For permits (in water rent aoooimt) 


2,06190 


$202,768 08 


On construction account 


608 12 




On pipo extension account 


796 76 




On water meter account 


477 86 




On office and general expense account 


16 64 




On flreneral renairs account 


886 82 




On expense account, engine house 


1170 


2,286 20 






Cash in office at last annual report 


76191 




Cash in City treasury at last annual report 


47,747 82 


48,499 23 






$258,408 60 
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1>I8BLTR8BMENT8. 



For pipe extension $100,406 47 



*■ interest on water bonds. 



returned water rent 

'* office and g-eneral expenses 

general repairs 

expenses at eng-tne house 

repairs at engine tiouso 

payments on contract for boilers 

" bolier house 

water meters 

On construction account 

On lake tunnel crib account 

Cash in office Jan. 1st, 1881 

Cash in City treasury, subject to draft, Jan. 1881. 



40,000 00 
380 16 



$140,846 63 



30,587 12 

8,386 71! 

27,U9 88 

213 74 



7,619 23 

4,880 36 

2,962 03 

347 54 

20 00 



802 69 
39,745 67 



56,260 4.1 



15,838 16 



40,548 36 



I $253,493 60 



The receipts other than those embraced in water rent and 
permit accounts are from : 

Jan. C C C * I R'y Co. for repairiuK hydrant $ 13 78 

Malleable Iron Works for making connection 32 10 

Globe Iron Works for scrap iron 3845 lb, $26.00 per ton 480 18 

Globe Iron Works for scrap iron, ll,7Wlb $12 50 per ton 117 94 

Feb. t?. Wood & Sons for repairing pipe " 6 43 

J.J.Blatt 120 

C & P R'y for repairing pipe 47 31 

.March J. O 'Donald for 970 lb scrap iron 9 TO 

H.J. Ready for 3 elevator connections 296 16 

D. M. Osborne for making elevator connection 67 76 

H.J. Ready for making two elevator connections 108 51 

April Valley R'y Co. for making connection 75 00 

Murphy & Co. for making connection $ 3306 



May 



J. Chatterton for scrap 

J. Faman's estate for 3073 lb. old brass, a \S^ cts 

'' 27J4" old lead 

" " •' 20 " old iron, at ,^ac 

S. Woods & Sou, connection for Cleveland Baking Co. 



446 

476 38 

137 

10 

60 10 



June. 
July. 
Aug 



Sept. 
Oct. 



Nov. 
Deo. 
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F. A. Wadaworth for changlnsr connection 

*' ** repairing pipe 

C . Hoyt for repairing stop cock 

Wadsirorth & Roberta for labor... 

Cemetery Trusteea for making connection 

A. &G.W. R'y for repairing pipe 

Ooe, Ely & Harmon for making conection 

Valley B'y, repairing valve... 

J. H. Devereuz and others for connection ... 

Valley R'y Co. for valve... 

A. F. 8c H. Strator for making connection 

H, Gilbert for old cement pipe 

A. J. Aiken for aorap sold 

Brush Electric Co. for making connection 

H. J. Ready for making connection 

H. C Spooner for old cement pipe ♦ 

Warrants on City treasurer cancelled before payment 



30 08 

7 50 

440 

800 

44 04 

5f0 

87 06 

10 60 

96 es 

13 80 

34 20 

1 50 

I 58 

48 30 

85 61 

1 00 

582 



12,236 30 



LEDGER BALANCES JANUARY 1, 1881. 



Facb of Ledger. 



Conatruction 

Intereat . 

New boiler 

New boiler houae foundations 

Water metera 

City treasurer 

Cash 

Water rent income 

Bonda outstanding 

Bonds redeemed 

nty of Cleveland 



DEBIT. 


Credit. 


$2,628^19 24| 




131,084 59 




7,619 23 




4,800 38 




17,163 84j 




39,745 67 




802 69 






$1,047,442.86 




1,300,000 00 




52^000 00 




48,07136 



$2,880,514 12! $2,830,5]4 12 
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BONDS. 

Seveuty five thousand dollars of Water bonds due October 

1, 1880, was paid from the Sinking Fund provided for that 

purpose, leaving outstanding twelve hundred thousand dollars. 

Four hundred thousand dollars of which are to be paid from 

the above fund. No provis^ion has })een made for the payment 

of tlie balance. 

II. C. HAWKINS, 

Secretary. 
Cleveland, March o, 1881. 



REPORT OF THE 



Superintendent and Engineer. 



To the Board of Trustees of Water Works — 

Gentlemen : — 1 herewitli submit the twenty-fifth annual 
report upon the condition of tiie Water Works. 

LAKE CRIB. 

1 am enabled to report that no material change has taken 
place in this structure during the year just closed. 

During the night of December 28th, broken ice lodged 
against the south-west side of the crib in such quantities that 
it rested upon the bottom of the lake, and raised to a height 
of twelve feet above the surface, temporarily obstructing the 
flow of water to the inlet shaft. A strong westerly to south- 
westerly wind had been blowing for several days which had 
lowered the surface of the lake to such an extent that only 
enough water would flow to the Cornish pumps to keep one of 
them working at about half the usual speed. The night was 
intensely cold and the waste of water was greater than during 
any other day throughout the year. The result was that be- 
fore the lake raised to its ordinary level, the w^ater in the res- 
ervoir had fallen seven feet, and it became necessary to start 
up both engines in the south building, where, the pump wells 
and suction pipes being deeper, there was abundance of water. 
During the seven years that the tunnel has been in use there 
has never been any interruption to the flow of water until this 
winter, and while — judging from the experience of others and 
our own experience with the old aqueduct — we might *antici- 
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pate temporary interruption from anchor ice, the closing of the 
inlets with block-ice was never anticipated. The blockade was 
of short duration, however, lasting only a few moments. 

Nothing has been done, as yet. towards the permanent re- 
building of the superstructure, and the experience of the past 
two years strengthens the opinion entertained and expressed 
by many whose judgment should not be disregarded, that the 
safest material to use in rebuilding would be timber. I re- 
gard the opinion of one person with whom 1. have consulted 
on the subject, and wlio has had an experience similar to our 
own, as of great weight. He expressed to me his belief that 
the safest material to use in such a buihling, resting upon a 
foundation of any kind less rigid than rock, would be timber. 

It has been suggested that a breakwater, extending around 
three sides, and distant about fifty feet from the building, 
would protect it so that masonry of any description might be 
used with safety. While that is true, it is also a fact that the 
original expense of building such a breakwater would be 
greater than the cost of rebuilding the crib with timber, and 
the renewal of the structure thereafter, as might be necessary, 
would be as expensive as the renewal of the crib superstruc 
ture itself, while no greater safety would be secured. 

When the proper time arrives for final action, the different 
plans suggested should be thoroughly examined before any 
one of them is adopted ; you will then, no doubt, select the 
one which, under all the circumstances, will be best. 

TUNNEL. 

With the exception of the brief interval mentioned in con- 
nection with the crib, the flow of water through the tunnel 
has been uninterrupted, and the quality equal to that of for- 
mer years. 

BUILDINGS AND MACHINERY. 

No repairs have been made to either of the engine houses 
during the year. I would again call your attention to the 



REPORT OF TRUSTEES OF WATER WORKS. 13 

necessity of renewing the stairs leading to the top of the 
stand pipe ; they are badly worn and are unsightly in appear- 
ance. I would also recommend that the Cornish engines, and 
the interior sides of the walls and wood-work of the engine 
room be painted at the same time the east wing is being fitted 
for the reception of the new Worthington engine. 

A stairway and gallery has been built, giving access to the 
tower rooms in the south building. 

The foundation for the new boiler house and chimney, com- 
menced late in the fall, was not as nearly completed as was de- 
sired, owing, partly, to delay in the shipment of stone from 
the quarries, but principally on account of the early com- 
mencement of winter. The excavation, piling and timber 
work, and the masonry for the chimney foundation having 
been completed, the remaining work can be pushed forward 
rapidly as soon as work can be resumed in the spring, 
especially, as nearly all the material is now on the ground. 
The amount expended upon the work up to the close of the 
year was $4,890 36, 

The building is designed to accommodate, when fully com- 
pleted, all of the boilers required for running the two Cornish 
engines and two other engines of ten million gallons capacity 
each. Only one-half of the building is being erected under 
the present contract, the other portion may be built whenever 
it becomes necessary in the future to add to the pumping ca- 
pacity of the works. 

The new pumping engine now being built by H. R. Worth- 
ington, of New York, is to be of ten million gallons capacity 
daily, and, by the terms of the contract, is to be completed by 
the first of April next ; but owing to the delays heretofore 
mentioned, the boilers cannot be set and inclosed in time to 
use the engine at so early a date. The contract price of this 
engine, including the foundation above the floor line, boiler 
feedpump, and all steam and water pipes within the engine 
room, is $38,500, no portion of which has yet become due. 

Three boilers of Otis steel are being built by the Variety 
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Iron Works of this city, to be used in connection with the new 
engine, the contract price for which, exclusive of pipe and fit- 
tings, is $14,875, upon which has been paid the sum of 
$7,619 23. They will be completed by the time the foundations 
are ready to receive them. 

RESERVOIR. 

The reservoir has not required any repairs or attention other 
than the usual care bestowed upon the paths, the cutting of 
grass and the removal of weeds from the inner slopes above 
the water-line by the keeper. 

The brick lining will, no doubt, require extensive repairs in 
the spring, as it is likely to be considerably damaged by the 
heavy ice already formed in the basins, which, while adhering 
to the brick work, raises and falls with the water and 
carries with it more or less brick-work every cold winter. 
Last winter being unusually mild no damage occurred. 

The stairs, fences, walks and other parts of the grounds are 
in good order. 

MAIN PIPES. 

The 16 inch, wrought iron, cement lined main pipe in 
Franklin street hill, the breaking of which, one year ago, 
caused so much damage, has been re-laid with cast-iron pipe 
from Columbus street to the top of the hill, a distance of 1295 
feet. There yet remains about 1600 feet of the same kind of 
pipe in the 16 inch line, 1050 feet of which is between the top 
of Franklin street hill and the west side of Franklin Circle, 
the remainder, 550 feet, is in Ohio street, between Broadway 
and Erie street. This should be re-laid with cast-iron pipe 
as soon as the finances of the department will permit. 

The new 30 inch main leading from the pumping works to 
Water street, was completed and put in use early in November, 
since which time the pressure in the lower part of the City has 
been materially increased and made more uniform. We are 
now enabled to use both engines in the south building at the 
same time. 
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The intensely cold weather of the last week in December, 
when both of the large engines had to be kept running day 
and night, and during which time the draught of water (not 
legitimate consumption) from the pipes was greater ttian dur- 
ing any day in the hottest and dry est time in summer, demon- 
strated at an earlier day than was anticipated, the urgent 
necessity for this new main, without which the supply of 
water during that period would have been insuflBcient. 

A 30 inch pipe was laid in Superior street, through Monu- 
mental Park, previous to the repaving of that thoroughfare. 
A connection was also made between this pipe and the old 20 
inch main at the intersection of Superior and Ontario streets 
which, when the new main is extended from Water street to 
the Park, will serve as a new feeder to the old system of sup- 
ply mains. 

It is proposed, early in the coming summer, to take up and 
re-lay the stone pavement in Superior street between tVater 
street and the Park ; while that work is being done, the new 
30 inch main should be laid from its present terminus at 
Water street to that part of it now laid through the Park, a 
distance of 1350 feet. An extension of 100 feet on the east- 
erly side of the Park would give an additional connection 
with the 8 inch pipe in Superior street east of the Park, and 
thereby increase the feed to the 1 6 inch main in Erie street. 

The length of the main pipe added during the year is as 
follows: 30 inch, 6886 feet; 20 inch, 130 feet; 16 inch, 41 
feet 

DISTRIBUTING PIPE. 

The extension of distributing pipe during the year was 3 
miles and 3390 feet, making the total length now in use 115 
miles and 474 feet. Adding main pipes above 12 inches in 
diameter, the total length is 125 miles and 3148 feet. 

STOP-GATES. 

Of stop-gates, 95 have been added, making the total num- 
ber set, to the 3l8t day of December, 2205. 
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FIRE HYDRANTS. 

The total number of fire hydrants now in use is 998. Of 
this number 40 were added during the past year. 

The accompanying tables give information in detail of the 
amount of work done as described above. 

SERVICE PIPES. 

The new service pipes connections made during the year are 
as follows : 

1 inch - - 649 
f '' - - - - 9 
1^ *• - 1 

H - 1 

2 '• - . . - 15 

3 " - . . 1 

4 '• - - - . - 13 



Total 689 

The total number of service connections made to the Slst of 
December is as follows : 

^ inch 10,864 

f '' 393 

1 - - - - - - 108 

li '^ 4 

l| '* ...... 22 

2 '' ..-.-- 84 

2^ " - - - - - 2 

3 ^' 35 

4 '' 51 

6 '^ 1 



Total of all sizes - 11,564 

There are 1551 service pipes not in use, many of whiph have 
been permanently abandoned. 

The number in use on the last day of the year was 10,013 
being an increase for the year of 728. 
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METERS. 

The number of meters added during the year was 44, and 
the total number now in use is 402. The number of each size 
and the kind of meter is as follows : 



KIND OF METER. 



WorthlD^rton Pistou 

FItts Rotary 

BaU A Fitts, Piston . 
Crown Rotary 

Total 



H 
Inch. 



120 

3 

24 

2 



149 



1 ' m 


2 


3 


4 




Inch. Inch. 


Inch. 


Inch. 


Inch. 




110 47 


51 


21 


3 


362 


2 


1 


2 




S 


11 3 






38 


3 

1 








4 


125 


50 


52 


53 


3 


402 



There are also in use 42 elevators operated by water power, 
an increase for the year of 11. 

The quantity of water measured by meters and hydraulic 
elevators was 645,416,662 gallons. 

The small number of meters now in use, have served in the 
past to check a very large waste of water. In one case, dis- 
covered not long ago, a waste was going on amounting to 
86,500 gallons per day, another one, equally great, was dis- 
covered in the same manner a short time before, in both cases 
the water passed oif without coming to the surface, in one case 
going into a sewer, in the other into the sand on the lake 
shore. These leaks would not liave been discovered had there 
been no meters on the service pipes. Cases similar to these 
are constantly coming to our notice, and 1 have no doubt that 
the small number of meters now in use serve to check the 
waste of at least one million gallons of water per day. 

If the great waste of water that can go on through a very 
small outlet under pressure, was generally known, 1 think less 
would be wasted. Frequent trials, made in the basement 
under this office, with a maximum water pressure of about 27 
pounds per square inch, resulted in filling a tank, holding 100 
cubic feet, or 748 gallons, as follows : 
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1-16 inch, circular orifice, time filling, 20 hrs. 20 m. 
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The pipe from which the water was drawn supplies a portion 
of the City Hall building, and the experiments were made 
while water was being used from it elsewhere, consequently 
the pressure was not uniform, the result however is of more 
value on that account, for the reason that the conditions under 
which the water was drawn were similar to those prevailing in 
most cases, where waste or leakage is going on. 

The smallest of the discharges given above would waste 
322,000 gallons of water per annum, anywhere in the city at 
the level mentioned, while an orifice i inch in diameter would 
discharge 1,191,360 gallons or nearly four times the quantity 
discharged from the small one in the same time. 

1 believe that a majority of the wasteful water takers would, 
if they could fully realize these statements, discontinue the 
practice, but the application of a meter seems to be the only 
way to bring them to a realizing sense of their wastefulness. 

I would recommend the continuance of the application of 
meters in all cases where the supply is large, all cases where 
the use is intermittent or cannot be estimated with a reason- 
able degree of accuracy and in all cases where there is a per- 
sistent wastefulness. 



IHSTHIBl TION. 



The total quantity of water pumped during the year was 
3,725,683,021 gallons, an increase over the quantity pumped in 
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187-9 of 270,411,040 gallons and a per diem increase of 712,- 
983 gallons, the rate of increase for the year was, therefore, 
7 82-100 per cent. 

The cost of pumping each million gallons of water 100 feet 
high was $4 64, in 1S79 the cost was 85 00. Every item of 
expenditure for the year, made for the pumping works, is in- 
cluded in this cost, and it will be seen that, notwithstanding • 
an increase in the cost of coal since the first of July, of 35 
cents piBr ton, there has been a reduction in the cost of pump- 
ing of 36 cents per million gallons 

(lENERAL. 

The question of a water supply for the more elevated sec- 
tions of the city, lying to the south and east, is one that must 
at no distant day be brought before you. 

Before deciding upon any plan 1 would suggest that the 
question of increasing the water head of our present system 
be carefully considered. The necessity for a better pressure 
in the higher portions of the city, taking water from the pres- 
ent system, is becoming more apparent each year, especially as 
water is now being so extensively used as a motive power for ele- 
vators and other light machinery. In many of the older streets 
the head of water is less than 50 feet and during the summer 
season, when the use of water is greatest, it often fails to reach 
the second floors of modern buildings for weeks in succession. 
The present water head is 158 feet above the lake, but a large 
portion of the city is at an elevation of 80 feet to 110 feet 
above the lake, and during times of greatest use of water, does 
not receive a satisfactory supply. I would recommend that 
the head be increased to 180 feet or an addition of 22 feet to 
our present head, whenever steps are taken to supply water to 
the highest levels of the city. The district to be supplied by 
high service works, would be materially reduced in area by an 
increase of head in our present system, and as a matter of 
course the machinery would be of less capacity. 

In connection with this plan, it would be necessary to build 
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a new reservoir, which should l>e of large storage capacity and 
so located as to receive water from any new pumping works 
that may be built in tbt future, as has been suggested at some 
point east of the city. No changes would be required to adapt 
the machinery in the new pumping house to the increased 
head ; it would only be necessary to carry a slightly increased 
steam pressure to enable the pumps to do the same work they 
are now doing. In the case of the old Cornish engine the 
stand pipe would have to be increased in height, and the pump 
plungers loaded to counterbalance the increased weight of the 
column of water. No other changes will be necessary. The 
street mains, with the exception of a few old lines of cement 
lined wrought iron pipe, that will have to be re-laid in any 
event, are of ample strength. 

If these changes should be made, the abandonment of the 
present reservoir would of course follow, and that property 
could be sold for a sura that would go a long way towards pay- 
ing the expense of such improvement. High service pumping 
works would be located upon and take water from the new low 
service reservoir. 

In view of the rapid growth of Cleveland, and especially in 
the rapid increase in the use of water, it has been suggested 
that the time is not far distant when jiew pumping works, 
located on the lake shore, east of Willson avenue, will have to 
be built. Such works should pump water to about the same 
elevation I have already advocated, and would when built be 
only an enlargement of the system I have suggested. A dia- 
gram is herewith presented, showing the daily average and annual 
increase in the quantity of water pumped since the first year 
the works were in operation. 

It will be seen by extending the averages of the past twenty 
years that in the year 1890, the average daily supply required 
will be about twenty-three million gallons, and may reach 
thirty million gallons, if the rate of increase of the past ten 
years l)e maintained for the ten years to come. If we 
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may judge from the experience of the present winter, the 
maximum demand will exceed the daily average by about 
ninety per cent., and that amount of surplus pumping power 
must be provided and ready for use at all times. 

When the new pumping engine, now under contract, is com- 
pleted, the total pumping power will be about thirty-eight 
million gallons, only one-half of which should be kept in con- 
stant service. As will be seen by the report of the engineer of 
pumping works, Mr. Doty, the Cornish engines cannot be 
depended on, in times of low water in the lake, to furnish any 
water, on account of the shallow depth of the pump wells, and 
as the quantity pumped by the other engines increases, the 
water gradually falls to lower levels, and even in times of 
ordinary stages of water these wells fail to receive enough to 
furnish the pumps. 

The only safe remedy I can suggest is to build new pump 
wells outside of the building, and change the suction pipes so 
as to take water from them. This can be done in connection 
with the aqueduct that must be built to supply the new Worth- 
ington engines. 

The low temperature, beginning in November, and continu- 
ing to this date, has caused the frost to penetrate the ground 
to a depth hitherto unknown in the history of the Water 
Works, and a greater number of service connections have 
frozen than during any wiijter since the works were built- 
This has been more noticeable in streets in which pipe was laid 
during, or shortly after, the construction of the works, when 
the practice was to lay all distributing pipes four and a half 
feet deep. P^or the last ten years, however, all such pipes have 
been laid five and a half and six feet deep. From none of 
these streets, excepting where grading has been done, subse- 
quently, has there been any complaints. 

T would recommend that all pipes, the services from which 
have been frozen, be lowered to a depth beyond the danger of 
frost in the future. In a few instances plumbers have found 
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frost over six feet in depth, but the general average up to this 

time appears to he, under stone pavements, about five feet. 

During the very trying season of extreme cold, lasting almost 

continuously up to this time, every employe has felt the utmost 

solicitude for tne safety and efficiency of the different parts of 

the works, and each one in any way connecte<i with the care of 

the machinery, or the system of distrilnition, has performed 

his duty in a manner creditable to himself and satisfactory to 

the Superintendent. 

Respectfully submitted, 

JOHN WHITELAW, 

Superintendent and B/ngineer. 
Cleveland, February 15th, 1881, 



REPORT OF THE 

ENGINEER IN CHARGE 



OF THE 



PUMPING WORKS. 



To the Board of Trustees of Water Works : 

Gentlemen : — In reporting the condition of the Pumping 
Department of the Cleveland Water Works for the year 1880, I 
am able to say that nothing has seriously interrupted the constant 
supply of water in sufficient quantity to meet all demands upon 
us. This very desirable state of affairs can be attributed 
largely to the judicious forethought of your Superintendent in 
recommending to your honorable body the necessity of putting 
in the new 30-inch main recently completed. December 30th 
the water in the aqueduct fell so low that the Cornish engines 
could not be used, and we were obliged to run both engines in 
the south building. This could not have been done successfully 
without the new main. With this new main and the engine 
and boilers now under contract in place, our city will be in 
possession of pumping machinery sufficient for the next five 
years, with due allowance for increased consumption. 

ENGINES. 

The old Cornish engines are in good condition, considering 
the long and faithful services they have rendered,^ and with 
slight repairs, will continue to serve the city for many years, 
They are running every day and have done good service during 
the year, but the pump wells are so shallow that these engines 
cannot be depended upon at all times. This defect has long 
been known, but it becomes more apparent as additional pumps 
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are connected with the acjueduct, and some remedy should be 
applied at once, or serious accidents to these engines may 
occur. 

The Henderson engines are held in reserve as usual, and are 
ready for service at all times. 

The Worthington engines are our main dependence, as will 
be seen by reference to schedule farther on, giving quantities, 
etc. 

Only slight repairs have been necessary upon any of the 
engines or pumps at the works the past year. Below please 
find a statement of the amount expended upon each engine, 
excepting the work done at the works by our regular force, 
the expense of whicli will appear in the Secretary's report of 
running expenses. 

Amount of repairs on each engine for 1880 : 

Worthington Duplex Engine, • - $236 8<) 

Henderson • " ... 19 93 

lEast Cornish " - • 15 90 

West '' 'i ... 48 00 

Schedule showing gallons of water pumped and coal con- 
sumed in pumping ; per centages of coal consumed and water 
pumped by the different engines ; contract price of coal, coal 
consumed and cost of raising 1,000,000 gallons into reservoir. 
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BOILERS, 

Twelve boilers have been in use during the past year, nine 
of which are in good condition. But the three old Cornish 
boilers in the east wing of the north building are condemned 
and will be removed very soon to give place to the new Worth- 
ington engines. Three boilers, removed from the south boiler 
house two years ago, are still laying in the north side yard, 
awaiting the construction of the new boiler house, when they 
will again be called into service. 

Three new boilers, 10 feet diameter and 20 feet long, of the 
marine variety, are in course of construction at the Variety 
Iron Works, which are calculated to furnish steam for the new 
engines now under contract, and will be placed in the new 
boiler house on the north side. 

No boiler repairs have been necessary since my last report, 
excepting a few rivets driven around the fire doors of the 
Connely boilers. All the boilers at the works are in good 
repair, excepting those mentioned as condemned. 

IMPROVEMENTS. 

In connection with the plans for a new boiler house, provi- 
sions have been made for workshops. This improvement was 
very much needed since the works have reached their present 
magnitude. Minor repairs are almost constantly necessary, 
and the time spent in sending them away would in many cases 
be suflBcient to do the work. 1 would, therefore, recommend, 
that when these shops are completed, they be supplied with 
such tools and machinery as will enable us to do the most of 
our repairs at the works. 

In preparing the east boiler room for the reception of the 
new Worthington engines, some necessary improvements must 
be made to transform it from a boiler room to an engine room, 
and I would suggest that in connection with these improve- 
ments, the long neglected Cornish engines and engine rooms 
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receive such repairs and decorations as will make them more 
in keeping with the reputation of the works. 

A gallery and stairway, leading to the two upper rooms in 
the northeast and northwest corners of the south building, has 
been completed in a neat and substantial manner, thus giving 
access to our drafting and store rooms. Besides, the gallery 
furnishes a good view of the machinery to visitors, an improve- 
ment very highly appreciated by us. 

Our force of assistants at the works remains the same as at 
the time of my last report, and their continued service only 
strengthens my confidence in their ability to fill their respect- 
ive postions and their desire to promote the interests of this 
department. 

Reference to the following tables will give you a compre- 
hensive synopsis of the work of 1880 as compared with former 
years. 

Respectfully submitted, 

R. DOTY, 
t]ngineer in Charge. 



Tabular Statements. 

The following pages contain tabular statements showing the 
work of engines, distribution of water, extension and laying 
of pipes, location and number of stop-gates and hydrants set, 
abstract of expenditures, &c, 



REPORT OF TRUSTEES OF WATER WORKS. 



29 



as 
O 

» 
O 
u 

3 

H 

X 
H 

Q 

o 

H 
O 

as 

g 

o 




30 



REPORT OF TRUSTEES OP WATER WORKS. 






■ 23 

asQ 






5 

o 



D 



H 
Q 

H 
EC 



H 

D 
K 

< 



bi 
fl 

a 

B 

a 



bi 

00 " 



OB *rf 



IS 

P 



2 



8d)naiK 



ainoH 




§ 3 g 3 S 
% S g S 3 

rm 9m mi wi rm 




1 I I I 

2 I !g s' •* 





9) 



•* -^ »rf 



i 



SIS 

^ s' ^ 



S 



? 


• 


• 




§ 


s 




h 
C 



& 






O 



h •< 



o o 



RKPOHT OF TRUSTERS OF WATKR WORKS. 



31 



X 



o 

a 
a: 

o 
o 

2; 



I— < 
a: 

o 



H 

O 






a . 



^ o: . 
S u o 



2 
o 
H 



H 

p 

8 



M 



i i § 1 1 § 

^ ^' K' ^' cS ^ u sf 

.•^ * ^ ^ •^ •> ^ •* 

oo t • >-" t" 00 00 

kO kO O aO >a to 



kO kC 



»« 
^ 



L2 



1 2? 3 

S ?3 S ^ ?§ 5 % Sf 



W^ f^ ^^ ^N »H ^ »^ 




s 

CO 






CO 

B 
C 



u 



.-^ fc- « S© « 

,-« .-^ ^^ t- *-« 
fH rt t-l »-< 



Si Sf 



s s ^ s » 8 «r S' 



§0 ^ kO kO to kO O 

§ § i H § ^ i 

s s;' s IS 8 ^' s s 

1-^ f— 1-* «H 



^ ^ 



kft Q kO O 
■^ kl5 F^ « 






^ S § g 5 g 

8 1^ § S ^ S ?S S5 




s 



s 






s 



2 2 i 



K ^ 



S < ^ 



■0 

S 
3 



5 ^ 

B S 



o 



0*' 



s 

§ 

O 



32 



REPORT OF TRUSTEES OF WATER WORKS. 












S S S S SB I- 
2 S *• 5 § « 

!f ^ ^ s ;! %' 



; z 1 1 1 1 1 

Si IS tfi S » 3 



kO ^ lO C) le Q 

ko S CO a S 9 

* ^ ^ ^ ^ * 

* ^ C Sa tl SB 

It 5 5: S 8 i 

gf • 5? ?C ^ • 



00 



I 



si 









X 



^ 



a; 
o 

w 
3 



2 
o 



3 

»>4 



H 
XL 

c 

< 
C 



M I 



ou 



o 



be 

a 

S 






O 



•uiK 



SAva 



so 



8 i 4 s 5 a 



S g g § S 8 

^^ ^^ ^^ 



K S: SS 8 ?? 












J5 



S 35 eo ^^ ^^ ^^ 
'^ ^ ;5 1-^ »«^ 



i 'I 



S 



•SJH S 



5 

oc 



S? ?3 JS 












S ^ 



e« 



cs 

E 



S 
•-a 



s 

p. 



o 

% 

O 



3 

o 



S 

«3' 



? 





>• 


. 


< 




•o 




c 




C9 




1 


s 


H 


o 




o 




o 




Q 





KBPORT OF TRD8TEKS OF WATKK WORKS. 



IS 



! I 

-,n lit 



I 9 3 






SSI 



zJjL 



^ ■ Ml 




-« 


i s 1 

5 ■& 


3 






; II 





34 



RKPORT OF TRUSTEKS OF WATKR WORKS. 



< I 

« I 



z 

X 

?; 

/^ 

s 
c 

o 

as 

< 

O 

o 



H 
h 

D 
SB 

Q 



3 



J. *- 

Pi 

5- 






i 



£■3 



c 
E 



a; 



V- ^ - 2 

*^ ^ "*■ ^m 

C 3 " i' 

«k-^ s 
ire 



?)S3Si3;sae:;S^3iSS 



S S 3 S S S iD 



S 3 & r: 



S 5 s s 

■* t» 25 a 



af cT » 






»■- 



»n ^^ S> 

I g 8 



r* 

V 

»« 



2J s; 



S ^ 

^ ^ 



cf o «« 



a; s ,^ »c 

^ S 3C -^ 

— Jd * o 



Oft =3 



£ 



S 5 g 1? ? 2 2| S 3R 



5 i 5 i 

f'- ff I* 55 

S d '^ 3 

S *| ^ rt 



- II 



»i 



i 



c 
o 

3 



g 

»> 

S 



I § I 

• » w 

1^ — O 

'^ « S 

t- — o 

^ •■ • 

«~- t^ 55 

t- jf- Q 






^ 






5 







3S 

&3 



- X • 

- - '/- 



" S 
= i - 






»0 O If} c 

?«? V? f* s 


1 ^ 


i2 


•• * »" 

^ S ?r I 




i 



S?. SS55JSSS>?S3 



g 



CO 



•M 

o 



4 
3 



3 






* 3 3 
5 ^ i-j 



3 
3 



2 

a 






o 



s 

o 



a 

i 



it 



•3 



^ 



KKPORT OP TBUSTEKS OF WATER WORKS. 



35 



SCHEDULE SHOWING THE TOTAL AND AVERAGE QUANTITIES OF 
WATER PUMPED EACH YFAR SINCE THE BEGINNING OF 

THE WORKS. 



YBAR8- 



1867 . 

1858.. 

1850 

1800.. 

1861.. 

1882.. 

1868.. 

1861.. 

1886.. 

1866.. 

1867. 

1868.. 

1860 

1870 . 

1871 . 
1872.. 
1878 
1874.'. 
18fr6.. 



OAIiLONS DISTRIBUTED. 



Per year. 



127,262,285 

142155 434 

108,284,090 

261,220,351 

322,175,022 

309,673,002 

420,700.875 

476,114,225 

517,261,005 

587372.220 

606,309,375 

768,786,975 

808,036,425 

1,126,228,500 

1,367,621,100 

1,686,370,805 

1,869,768,886 

2.050,252,910 

2,216,775,816 

1876 2,309,226,403 

1877 2,820,826,074 

1878 2,892,946,823 

1879 ! 3,456,271,981 



Per day. 



1880 8,725.983,021 



348,664 

398,467 

513,107 

710,984 

881,599 

1,012,794 

1,152,876 

1,300,858 

1,417,163 

1,000,230 

1,907,861 

2,106,285 

2 462,880 

3.086,558 

3,746,907 

4,607,571 

5,005,230 

6,625,160 

6,078,368 

6.673,280 

7,726,920 

7,025,882 

9,466,498 

10,179,461 



I I I 

.Each In- Each con-' 
' habitant'sumer per 
per day. day , 



7.75 
8.87 
U.31 
14.U 
16.32 
10.47 
20.97 
21.68 
21.80 

22 35 

23 86 
24.77 
27.36 
90.86 
36 68 
4O..07 
43.06 
45.36 
44 00 
40.22 
65.91 
61 18 
62.69 
66.26 



110.68 
(3.44 
91.27 
101.67 
114 50 
120.57 
117.54 
123.89 
122.70 
124.26 
115.98 
116.08 
120.20 
113.20 
124.90 
131.64 
187.71 
141 10 
136.66 
131.28 
142.24 
136.05 
145.61 
146.28 



if 



11.70 

39.45 

31.87 

23.81 

14.74 

12.83 

12.14 

8.64 

13.56 

18.56 

10.40 

16.92 

26.28 

2JL48 

22.67 

10.86 

0.06 

8.18 

8.28 

17.56 

2.67 

10.48 

7.88 
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SCHEDULE SHOWING SIZE, NUMBER AND LOCATION OF STOP 

GATES SET IN 1880. 




30 



ao 



»* 



*i 



Division 



Division. 



7 
1 



80 


** 


30 


*i 


80 


»i 


30 in 


ao 


»t 



spruce... . 

Superior 

West River. 
West River. 



LINE OF STREET. 



North. 



20 



»* 



20 



it 



Total 30 in. valves 
Pearl 

Ontario 



South. 



South. 



South. 



East. 



Bast. 



West. 



East. 



Water 'West. 



ao in. Total 20 in. valves. 



20 feet east of South Pumping 
Works and 91 feet south of Divis- 
ion St. 

24 ft. W. of E. L. Water Wrks prop- 
erty and 27 ft., S. of N. L. Divis- 
ion St. 

37 ft. E. of W. W. property and 34 
ft. S. of N. L. Division St 

W. L. Center St. and 18 fl. N. of 8. 
L. Spruce st. 

6 ft. E of Water St. and 37 N. of S.L. 
Superior st. 

220 ft. N. of Myers and Osbom & 
Go's Cor. at Viaduct and River. 

261ft. N. of Myers and Osbom & 
Co .'8 Comer at Viaduct St River. 

18ft E. of W. L. Pearl and 17 ft. N. 
of S L. of Division st. 

8 ft. N. of S. curb of Superior st. 
and 2 ft. E. of B curb of Onta- 
rio st . 

33 ft. E. of W. L. Water st. and t2 
S. of N. L. Superior st. 
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SCHEDULE SHOWING SIZE, NUMBER AND LOCATION OF STOP 

GATES SET IN 1880- Continued. 



No. 




1 16 in. 



1 I 16 in. 



1 18 



1 1 12 



12 



ii 



3 12 in. 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

U 

1 
1 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



** 



i* 



*t 



*» 



kt 



** 



*i 



*» 



** 



** 



8 in. 

6 " 
6 »* 



RTRKBT8. 



Water 



8IDE. 



West. 



Total 16 in. valves. 



Division South 



Main 



LINE OF STRCBT. 



N . L. Superior st. and 42 ft. E. of W. 
L. Water 8t. 



Superior 



Total 12 in. valves 



Lorain 



i* 



Main 

Madison ave. 



»* 



*i 



*i 



Payne ave. 
Quincy . . . 



it 



u 



»l 



Willson ave. 
Water 



Total 8 in. vaives. 



Allen 



44 



South 


1 

36 ft. E. of W. W. property and 89 




S. of N. L. of Division st. 


South 


19 W. of E. L. Centerand 22 N. of 8. 




L. Main st. 


North 


49 ft. E. of W. L. Water st. and 19 8. 




of N. L. Superior st. 


North 


W. L. Gordon ave. 


*♦ 


W. L. Hiffsrinsst. 


»i 


E. L. Chestnut Ridge st. 


South 


E. L. Elm St. 


East. 


S. L. Quincy st. 


»t 


S. L. Piatt 8.. 


«i 


N. L. Woodland ave 


North 


E. L. Perry St. 


South 


E. L. Craw st. 


ik 


E. L. Giddingsave. 


41 


E. L. Judson st. 


44 


W. L. Madison ave 


East. 


S L. Bower st. 


44 


N. L. Superior st. 


South 


W. L. Bumham st. 


West. 


S. L. Parkham st- 
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SCHEDULE SHOWING SIZE, NUMBER AND LOCATION OF STOP 

GATES SET IN 1880-Concluded. 



NO. 



22 



6 
41 
48 



SIZE. 



6 in 

6 ** 

6 *♦ 

6 " 

6 " 

6 *' 

« ** 

6 " 

6 ** 

g 4» 

6 " 

6 ** 

a " 

6 ** 

g *. 

6 »* 

6 " 

6 " 

6 " 



6 in. 

4 " 

4 " 

4 " 

4 " 

4 " 



4 in. 
4 »* 



4 in. 



STREETS- 



Case ave 

Clifton 

Diamond Park st 

Elm 

Lyman 

Mechanic 

McHenry 

Newton.. 

Piatt 

Perry 

Public Square 

Prosser 

Sherbrook 

Solon 

Trumbull 

Walton ave 

Warren 

York 

Total 6 in. valves. 

Aust 

Cleve 

it 

Public Square 

For fire hydrants. 
Total 4 in. valves. 



SIDE. 



East. 



*i 



West. 
East. 



ii 



»* 



*• 



South. 

East. 

West. 

South. 

East. 

West. 

South. 



»i 



North 
East. 



North, 
ti 

West. 
»i 



LINE OF STREET. 



N. L. Superior st. 
jN. L. Lake st. 
|N. L. Payne ave. 
E L. WiUsOn ave. 
8. L. Winslowst. 
N. L. Mason St. 
N. L. Bailey St. 
N. L. Mason st. 
S. L. Cedar ave. 
S, L Garden st. 
W. L. Madison ave. 
N. L. Payne ave. 
8. L. Superior st. 
E. L. Willson ave. 
N. L. Superior st 
S. L. Trumbull st. 
E. L. Forest si 
W. L. Rhodes ave. 
W. L. Solon St. 
N. L. Carroll st. 



W. L. Pearl st. 

E. L. Hanover St. 

S. L. Sibley st. 

N. L. Cedar ave. 

102 S. of Superior st. and 81 ft. E. of 
W. line in front of Forest City 
House. 
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RECAPITHLATION OF STOP GATES FOR 1880. 



Water way in inches . . . 


36 


80 


24 


20 


16 

19 
1 


12 

15 
3 

18 


10 
90 

• « • • 

90 


8 

161 
14 

175 


6 

582 
22 


4 

948 
4A 


3 

1 
1 


Set previous to 1880. ... 
Set in 1880 


1 


t 
15 7 14 

7 ... I 3 

1 


257 


1 
2110 
96 




1 
004 995 

1 




Total 

Taken out in 1880 


1 2S 

.... 1 ■ ■ . 


7 
7 


1 
17 20 


257 

1 


2206 
I 






175 






Total in use 


1 


22 


17 


20 


18 


90 


1 
604 


995 


266 


2306 



REPORT OF TRUSTKES OF WATER WORKS. 



47 



SCBEDULB SHOWING LOCATION OF FIRE HTDRANTS SET IN 1880. 



No. 



8IZB. 



4 in 

4 " 

4 " 

4 " 
4 »• 

4 *' 

4 »* 

I 4 " 

4 " 

4 " 

4 " 

4 " 

4 »» 

4 " 

4 " 

4 " 

4 " 

4 " 

4 " 

4 ** 

4 ** 

4 " 

4 »* 

4 " 

4 " 

4 " 

4 ** 

4 ** 

4 " 

4 ** 



STREETS. 



Aust 

ArlfDfirton. 

Allen 

Case ave.. 



It 



*4 



Clifton 

44 

Elm . 
Lyman. 
Lorain . 



Madison 



44 



14 



Mechanic 

44 

Mason. .. 
Newton . . . 

44 



Piatt 

Perry 

Payne are. 



44 



Quinoy . 



FEET. 



44 



265 
1122 
278 
271 
346 

20 
365 
765 
8 
125 
262 
140 
300 

94 
8 

40 

352 

20 

279 

261 
14 
372 
344 
841 

334 
SI 

10 



liOCATION , 



W. of Pearl 

8. of Garden 

W . of Bumham 

N. of Superior st 

S. of St. Clair 

N. of 8. L. of King St. 
N . of Payne ave 



44 



44 



44 



• • • • 



E. of Wlnslowst . 

N. of Mason St 

W. of Gordon ave.. 

W. of Higginsst 

B. of Chestnut Hidge st 

W. of E. L Chestnut Ridge st. 

<S. of N. L. Keysst 

!n~ of Townsend st 

! 

On N. L. Piatt st 

8. of Piatt st 

N of Woodland ave 

8. of Chatham st 

AtN. L. BaUey st 

E. of Lyman 

N. of Garden st 

8. of Cedar ave 

W. of Madison ave 

8. of Superior St.. 

E. L. Perry st . . . 

E. of Perry st — 

W. of Baden ave. 

W. of Crawst 



' • • • • • 



• • • • • 



SIDE. 



South. 

East. 

South. 

East, 
it 

44 
41 

West. 
South. 
East. 
North. 

44 
44 
44 

East. 

41 



44 

44 

South. 
East. 

44 

South. 

Bast. 

North. 

41 

South. 

44 



48 
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SCHEDULE SHOWING THE LOCATION OF FIRE HYDUANTASBT 

IN 1830-Conoluded. 



No. 



41 

968 

909 
1 



BUK. 



in. 



4iii. 



STRUBT8. 



Qulnoy 

»i 

»i 
Sherbrook 

Solon • . . . 

Trumbull 

Warren 

Willson ave 

Weet River 

Set in 1880. 

Total hydrants in 
use Deo. 31, 1879. 



Total. 

Hydrant ohan^rod at 
Myers & Osborns. 



Total number of 
hydrants in use Deo. 
81,1880. 



10 
16 

7 

18 

507 

214 

87 

4 

10 



LOCATION. 



W. of E. L. Qiddinffs ave. 
W. of Judsonst. 
W. of Lussenden st. 
W. of Madison ave. 
N. of Superior st. 



»» 



it 



*i 



S. of Trumbull st. 
W. of Solon St. 



kt 



tk 



N. of Bower St. 

At Myers & Osborns, chanir^ 
from 3 in. to 4 in. 



8IDS. 



South. 



»t 



t* 



t» 



East. 

West. 
South. 
North. 
East. 
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ABSTRACT OF EXPENDITURES. 
RECAPITULATION. 

Pipe Extension $100,46« 47 

General Repairs 8,398 71 

Office and General Expenses 20,527 18 

Engine House Expenses 27,119 88 

Engine House Repairs 213 74 

Lake Crib 20 00 

Water Meters 2,962 03 

New Boiler House Foundation 4,890 30 

New Engines and Boilers 7,619 28 

Construction 847 54 

Total $172,66508 



,.i' 



I 



^' ' 6 1913 



